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Description 

[0001] The invention relates to novel [4S-(4aipha. '2aa'pha^>4-(d rrnthy:arr:no)-7-(subsrtL;tcd)-8-(subst!Lutecl)- 
9-(substitutcd)-1,44a,6,5a,6,11.12a-octahydro-3,10,12.12a-tGtrahydrcxy-1.11-dioxo-2-naph^ 
3 herein after called 7-(substitutcd)-8-(substitutcd)-9-(subst;tutcd)-6-dcrTicthy!-B-dcoxytctracyci^ 

antibiotic agents and exhibit antibacterial activity against a wide spectrum of organisms including organisms which are 

resistant tc tetracyclines. 

[0002] The invention also relates to novel 7-(substitutcd)-8-^suDstituted) 3-(subst:tL;tcd)-6-dcn"Cthy!-6-dcoxytetracy- 
cllne intennediatcs useful for making the novel compounds of the present invention and to novel methods for producing 
10 the novel compounds and intermediate compounds. 

SUMMARY OF THE IMVENTIQN 

[0003] This invention is concerned with novel 7-{substituted)-8-(substitutcd)-9-(substituted)-6-demethyl-6-deoxytet- 
»5 racyclincs, represented by formulas 1 and 1 1, which have antibacterial activity; with method of treating infectious diseases 
in warm blooded animals employing these new compound; with methods of treating or controlling veterinary diseases: 
with pharmaceutical preparations containing these compounds; with novel intermediate compounds and processes for 
the production of these compounds. More particularly, this invention is concerned with compounds of formulas i and 
II which have enhanced in vitro and in vivo antibiotic activity against tetracycline resistant strains as well as a high level 
so of activity against strains which are nomially susceptible to tetracyclines. 
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wherein X is selected from halogen or trlfluoromethanesulfonyloxy; the halogen Is selected from Iodine, bromine, 
chlorine, or fluorine; 

R and R^ are the same or different and are selected from amino; halogen (selected from chlorine, bromine, fluorine 
45 or iodine); or -NR2R3; 

and when R or = -NR2r3 and R2 = methyl or ethyi; then R3 = methyl or ethyl. 

and when R or Ri = -NR2R3 and R2 rz hydrogen, then R3 is selected from R*(CH2)nC0- or R^'SOg -; 

and when R3 - R^(CH2)nC0- and n-0. 

R'^ is selected from hydrogen; methyl, ethyl; a heterocycie group selected from a five mcmbercd aromatic or sat- 
so urated ring with one N,. O, or S heteroatom; 
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Z - >J, O or S or 2 five mcmbcrcd arorratic ring with two \, O or S hctcrc;itcrrs Gpticnaliy having a hor.zQ zr 
pyr:d3 ring fused thereto: 



5 




10 

ZorZ^ -N,0, orS 

(C^-C4)aIkoxy group; Cg-aryloxy group selected from phcnoxy or substituted phonoxy (substitution selected from 
halo, (C^-C4)alkyl); (Cj-C^iolaraWc^loxy group; a-aminonnethyoxycarbonyl; or halomethoxycarbonyl; and when 
= R^(CH2)nC0- and n=1-4 
15 R4 is selected from hydrogen, methyl, ethyl, phenyl, a-naphthyl or p-naphthyl; 

and when R3 ^ R'^'SOg, R^' is selected from methyl, ethyl, phenyl, a-naphthyl or ji-naphthyl; 
R5 is selected from hydrogen, methyl, ethyl, n-propyl or 1-methyIethyl; 

r6 is selected from hydrogen, methyl, ethyl, n-propoyi or 1 -mcthylothyl; with the proviso that and R® cannot 
both be hydrogen; 
^ or RS and R^ taken together are: 

(i) -{CH2)2W(CH2)2-. 

wherein W is selected from (CH2)n and n-0-1, -NH, -N(Ci-C3)alkyl [straight or branched], -N(Ci-C4)alkoxy, 
oxygen and sulfur or 

25 (ij) substituted congeners selected from (L or Djproline, cthyl(L or Djprolinatc and pharmacologically accept- 

able organic and inorganic salts or metal complexes 

[0004] Also included in the present invention are compounds useful as intermediates for producing the above com- 
pounds of formula I and II. Such intermediate compounds include those having the fomriula HI and IV: 

30 



N(CH3>2 
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N<CH3>2 
OH 




wherein Y is -Na+Ci- or -N3; 

RorR^ are selected from nitre; amino; halogen (selected from chlorine: bromine; fluorine or iodine); cyano; hydroxy: 
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and whon R or R • ^ -NiR^RS and R^ methyl orethy:; 
R2 ^ ncthyl orethy:, 

and when R or = -NR^RS and R2 = hydrogen, 
R3 is selected from R^(CH2)nC0- or R^SO^s 
and when R3 r. R^(CH2)nC0- and n-0, 

R^ :s selected from hydrogen; methyl: ethyl: a heterocyc'c group scicctcd from a five m.cmbered aromatic or sat- 
urated ring with one N. O, or S hetcroatom optionally having a bcnzo or pyrido ring fused thereto: 




Z-N, OorS 

or a five membered aromatic ring with two N. O or S heteroatoms optionally having a benzo or pyrido ring fused 
thereto: 




Zor Z^ -N,0, orS 

(Ci-C4)alkoxy group; Cg-aryloxy group selected from phenoxy or substituted phenoxy (substitution selected from 
halo, (Ci-C4)alkyl); (C7-Cio)aralkyloxy group; 
and when R^ = R^(CH2)nCO- and n=1-4, 

R^ is selected from hydrogen; methyl; ethyl; phenyl; a-naphthyl or p-naphthyl; 

and when R^ = R^'SOg- R"^' is selected from methyl; ethyl; phenyl; a-naphthyl or p-naphthyl; and the pharmaco- 
logically acceptable organic and inorganic salts or metal complexes. 

[0005] Additional intemnediate compounds include those having the formula V and Vi: 



T 



1 ^OH 
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V I 



wherein X is selected from halogen or trif iuoromcthanesulfonyloxy ; the halogen is selected from bromine, chlorine. 
IS fluorine or iodine; 

Y is selected from -Ng'^Ci" or N3; 

R or R*^ are selected from nitro; amino; halogen (selected from chlorine, bromine, fluorine or iodine); cyano; hydroxy: 

or -NR2R3; 

and when R or -NR^R^ and R^ ^. methyl or ethyl; 
20 R3-^ methyl or ethyl; 

and when R or R^ - -NR2r3 and R2 ^ hydrogen. 
R3 is selected from R^(CH2)nCO- or R^ SOg-; 
and when R^ = R4(CH2)nCO- and n-^0, 

R^ is selected from hydrogen; methyl, ethyl; a heterocycle group selected from a five membered aromatic or sat- 
25 urated ring with one N. O or S heteroatom optionally having a benzo or pyrido ring fused thereto: 



30 




35 Z = N, O or S or a five membered aromatic ring with two N, O or S heteroatoms optionally having a benzo 

or pyrido ring fused thereto: 



40 




45 Z or Zi ■ N, O, or S 

(Ci-C4)alkoxy group; Cg-aryloxy group selected from phenoxy or substituted phenoxy (substitution selected from 
halo, (Ci-C4)alkyi); (Cy-C^o)"®''^'*^^^^ group; 
and when R3 - R4(CH2)nCO- and n-1-4, 

R** is selected from hydrogen, methyl, ethyl, phenyl, a-naphthyl or p-naphthyl; 
50 and when R^ = R'^'SOg, R"^' is selected from methyl, ethyl, phenyl, a-naphthyl or ^-naphthyl; 

and the phanmacologically acceptable organic and Inorganic salts or metal complexes. 

[0006] This invention also provides a method for producing a compound of the fomiula: 
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OH 0 OH O 



wherein X and arc as herein defined which connprises reacting a compound of Iho fonnula: 



ohTT 

OH 0 OH O O 




with a strong acid having the fomnula HX when X = halogen or trifluoronnethanesulfonyloxy, to obtain the desired conn- 
pound. 

[0007] This invention also provides a method of producing a compound of the fonnula: 



R 

T 11 To 



I 11 I OH 
OH O OH O 




wherein X and R are as herein defined which comprises reacting a compound of the fonnula: 




with a strong acid having the formula HX when X ~- halogen or trifluoromethancsulfonyloxy, to obtain the desired com- 
pound. 
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[0008] "This invention also provides a rrcthod of prcciuclng a compound of the forrruia: 




wherein X, R^ and are as herein defined which confipriscs reacting a compound of the formula: 




with an acyl halide of the fomiula R^-halide, an acyl anhydride of the formula R^-anhydride, a mixed acyl anhydride of 
the fomiula R^-anhydride, a sulf onyl halide of the formula R^-halide or sutfonyl anhydride of the formula R^-anhydridc, 
to obtain the desired compound. 

[0009] This invention also provides a method of producing a compound of the formula: 




wherein X, R, R^ and R^ are as herein defined which comprises reacting a compound of the formula: 




with an acyl halide of the formula R3-halide, an acyl anhydride of the formula R^-anhydride, a mixed acyl anhydride of 
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thc*orrnu:a anhycir:dc. asulfonyl haiide ofthoforTUla r^^-halidc ors^ifcny! anhyd^decf thofCTTu'a R^-anhydrdo, 
to obtain the dnsjcd corrpound. 

[001 0] Also provided :s a pharmaceutical corrpositior: carrprisir g a ccmpcurd cf formula I or i: or a pharmacoiogicaily 
nrccptHb'D D'^gari:: nr 'rcrgan'c salt or mcta! corrpicx Ihcrecf .r association w::h a pharrraccuticaiiy acceptable carrier. 
5 [0011] Also provided :s use of a compound of formula ; or as defined herein in the preparation of a medicament 
for the prevention, treatment or control of bacterial infections in warm-blooded animals. 

DES CRIPT IO N OH THE PREFERRED EMBODIMENTS 

10 [0012] The novel compounds of the present invention may be readily prepared in accordance with the following 
schemes. 

[0013] The starting 7-ayido-9-(substitutcd)-6-dcmethyl-6-dcoxytetracyc!:ncs or 9-a/ido-7-(substituted)-6-dcmcthyI- 
6-deoxytetracyc!ines described in formula 1 or the salts thereof are prepared by procedures known to those skilled in 
the art including those described in J. J. HIavka, ct al., J. Am. Chem. Soc. 84. 1426(1962). 

15 




\ 

30 

1a. Ri = N3 and R - NR2r3, r2 = r3 
lb. R1 - N3 and R = NR2r3. R2^ r3 
1c. R = N3 and R^ - NR2R3, r2 ^ r3 
Id. R = N3 and R^ - NR2R3, r2 ^ r3 
35 le. R^ = N3 and R = X, X = halogen, hydrogen 

1f. R = N3 and R^ = X, X - halogen, hydrogen 

[0014] The starting 7-azldo-9-(substituted)-6-demethyl-6-deoxytetracycline, 1^, or 9-azido-7-(substituted)-6-deme- 
thyl-6-deoxytetracycIine, V, described in fomnula 1 is prepared according to Scheme 1 or Scheme 2. 

40 



45 



SO 
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Schtmt \ 
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Schema 2 




X . BUONO2 

O.IN CN3OH/HCI 

2. K0M3 

O.IN CK3ON/HCI 




[0015] In accordance with Schcnno 1 or 2, a 7-amino-9-(substituted)-6-clcmcthyI-6-dcoxytetracycIine 2, or 9-annino- 
7-(substituted)-6-dGmethyI-6-dcoxytotracycljno 2[, or their mineral acid or halide salt, dissolved in 0.1 N nnothanolic 
hydrogen chloride, is treated with an excess of n-butyl nitrite to give a 7-dia7onium-9-(substituted)-6-demethy!-6-de- 
oxytctracycline, 3, or 9-diazonium-7-(substitutcd)-6-demethyI-6-dcoxytetracycline, 3;, or their minora! acid or halido 
salt. The f onned diazonium compound, 3 or 3^, or their mineral acid or halido salt, dissolved in 0. 1 \ mcthanolic hydrogen 
chloride, is treated with one equivalent of sodium azlde to give the corresponding 7-azido-9-(sub3tItuted) -6-demethyI- 
6-deoxytetracyc:ine. 1^, or 9-azido-7-|substituted)-6-demethyI-6-deoxytetracycline, V, or their mineral acid or halide salt. 



10 
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Sehamt 3 





OH 0 



OH 0 0 



Strong oeld 

(HCI, HjSO^. CFjSOjH, CHjSO, 
HI. HT ond HBr) 
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Sehams i 




1. Strong ocfd 

(HCI, Cr^SOjH. CH^SOjH, 

HI. HF ond HBr) 

[0016] In accordance with Scheme 3 or 4, a 7-azlclo-9-(substltuted)-6-demethyI-6-deoxytetracycIine, 1^, or 9-azido- 
7-(substituted)-6-demethyl-6-deoxytetracyc!ine, V, or their mineral acid or halide salt, is treated with a strong acid, 
such as sulfuric acid, hydrochloric acid, methanesulfonic acid, trifluoro-methanesulfonic acid, hydrobromic, hydrolodic, 
or hydrogen fluoride to produce a 7-amino-8-{substituted)-9-(substituted)-6-demethyI-6-deoxytetracycIine, 4, or 9-ami- 
no-8-(subst!tuted)-7-(substituted)-6-demethyI-6-deoxytetracycline, 4^, or their mineral acid or halide salt. 
[0017] The 7-amino-8-(substituted)-9-(substituted)-6-demethyI-6-deoxytetracycIlne, 4, or 9-amino-8-(substituted)- 
7-(substituted)-8-demethyI-6-deoxytetracycline, 4|, or their mineral acid or halide salt, can be further converted as 
described in Schemes 5, 6, 7 and 8. 
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Sc h imt 5 



10 




OH 0 OH 0 0 
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4 • 
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T shii 


0 


OH 0 




4 • 




OH 0 



i ohTT 




OH 0 


0 


5 • 





[0018] In accordance with Scheme 5 or 6, a 7-amino-8- (substituted) -9- (substituted) -6-demethyl-6-deoxytetracy- 
cline, 4, or a 9-amino-8-(substituted)-7-(substituted)-6-demethyl-6-deoxytetracyc!ine, 4], or their mineral acid or halide 
salt, is treated with an acyl chloride, acyl anhydride, mixed acyl anhydride, sulfonyl chloride or sulfonyl anhydride in 
the presence of a suitable acid scavenger in a variety of solvents to form the corresponding 7-(acyl or sulfonyl amino)- 
8-(substltuted)-9-(substituted)-6-demethyl-6-deoxytetracycline, 5. or 9-(acyl or sulfonyl amino)-8-(substituted)-7-(sub- 
stituted)-6-demethyl-6-deoxytetracyc!ine, 5| , or their mineral acid or halide salt. The acid scavenger is selected from 
sodium bicarbonate, sodium acetate, pyridine, triethylamine, N,0-bis(trlmethylsilyl)acetamide, N,0-bis(trimethyIsilyI) 
trifluoroacetamide, potassium carbonate or a basic ionexchange resin. The solvents are selected from watertetrahy- 
drofuran, N-methylpyrroIidone, 1 ,3-dimethyl-2-imidazolidinone, hexamethylphosphoramide, 1,3-dimethyi-3,4,5,6-tet- 
rahydro-2(1H)pyrimidinone or 1 ,2-dimethoxyethane. 
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Schfm« 7 
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IS 



so 
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N<CH3>2 
OH 
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Sehtmi 8 




[0019] In accordance with Scheme 7or8, a7-amino-8-(substituted)-9-(substituteci)-6-dcmcthyl-6-dcoxytetracycIine, 
4, or 9-amino-8-(substituted)-7-(substituted)-6-demethyI-6-deoxytetracycline. £, or their nnineral acid or halide salt, Is 
converted to the respective diazonium salt, 6 or 6^. using procedures known to those skilled in the art including those 
described In J. J. HIavka. et al., J. Am. Chem. Soa, 84, 1420(1962). 

[0020] The diazonium salts, 6 or 6|. are reduced to their respective 8-(substituted)-7-(substItuted)-6-demethyI-6-de- 
oxytetracycline, 7. or 8-(substituted)-9-(substituted)-6-demethyI-6-deoxytetracyciine, T_, by heating in an alcohol. 
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S c h im« 10 



OH 








T OHll 


OH 


0 


OH 0 



t • 



CF3SO3H 



CF3SO3 




OHl 

OH 0 OH 0 



CONH. 



[0021] In accordance with Scheme 9 or 1 0, a 7-azido-9-{substituted)-6-dGmethyI-6-deoxytetracycIine, 2. ora 9-azido- 
7-(substituted)-6-demethyl-6-deoxytetracyc!ine, V, is treated with trifluoromethanesulfonic acid to give the desired 
7-amino-9-(substituted)-8-(trifluoronnGthany!sulfonyloxy)-6-demethyl-6-deoxytetracyc!lne, 8, or 9-amino-7-(subst{tut- 
ed)-8-(trifIuoronriethanyIsulfonyloxy)-6-demethyI-6-deoxytetracyciine, 8;. 
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S c h tm« 1 t 
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S c h 1 5 
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OH 0 OH 0 0 
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S e h •m« \ 4 




1 o ' 

30 

[0022] In accordance with Schemes 11-14, Compounds 5, 5], 7, or T arc selectively N-a!kyIated In the presence of 
formaldehyde and either a primary amine such as methylamlne, ethylamine, benzylamine, methyl glyctnate, (L or D) 
lysine, (L or D)alanine or their substituted congeners; or a secondary amine such as morpholine, pyrrolidine, piperidine 

35 or their substituted congeners to give their corresponding Mannich base adduct, 9, 9|, 10, or 10|, 

[0023] The 7-(substitutcd)-8-(substitutcd)-9-{substituted)-6-demcthyI-6-deoxytctracyclincs may be obtained as met- 
al complexes such as aluminum, calcium, iron, magnesium, manganese and complex salts; inorganic and organic salts 
and corresponding Mannich base adducts using methods known to those skilled in the art (Richard C. Larock, Com- 
prehensive Organic Transfomnations, VCH Publishers, 411-415, 1989). Preferably, the 7-(substituted)-8-(substituted)- 

40 9-(substituted)-6-demethyl-6-deoxytetracyclines are obtained as inorganic salts such as hydrochloric, hydrobromic, 
hydroiodic, phosphoric, nitric or sulfate; or organic salts such as acetate, benzoate, citrate, cysteine or other amino 
acids, fumarate, glycolate, maleate, succinate, tartrate, alkylsulfonato or arysulfonate. In all cases the salt fonmation 
occurs with the C(4)>dimethylamino group. The salts are preferred for oral and parenteral administration. 

45 BIOLOGICAL ACTlViTY 

Method for in Vitro Antibacterial Evaluation (Table I) 

[0024] The minimum inhibitory concentration (MIC), the lowest concentration of the antibiotic which inhibits growth 
50 of the test organism, is detemiined by the agar dilution method using Muller-Hinton !l agar (Baltimore Biological Lab- 
oratories). An inoculum density of 1-5 x 10^ CFU/ml and an antibiotic concentration (32-<0.015 jig/ml) is used. The 
plates are incubated for 1 8 hours at 35°C in a forced air incubator. The test organisms comprise strains sensitive to 
tetracycline and genetically defined strains that arc resistant to tetracycline, due to inability to bind bacterial ribosomcs 
(tetM). 

55 

E. coli in Vitro Protein Translation System (Table li) 

[0025] An in vitro, cell free, protein translation system using extracts from E. coji strain MRE 600 (tetracycline sen- 
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s;tivc) and a dcrvativo o* VRE 600 containing the tctM determinant has been dcvciopcd based en literature mctnods 
[w.V. Pratt. CoLipiedTranscripticn-transiation in Proka^Qtic Ce'i-'rca Systcns. *^ranscript^on and Translation, a Pi^ac- 
ticai Approach. (3.D. Hames and S.J. Higgins. eds) p. r/Q-SOQ, IRL Press. Oxfora-Washington. 1984]. 
[0026] Using the system described above, the tetracycline compounds of the present invention arc tested for their 

s ability to inhibit protein synthesis in vitro. Briefly, each 10 \i\ reaction contains S30 extract (a whole extract) made from 
cither tetracycline sensitive cells or an isogenic tetracycline resistant (tetM) strain. low nnolecular weight components 
neccssa!7 ^or transcription and translation (i.e.. ATP and GTP). a mix of 1 9 amino acids (no methionine), labeled 
methionine, DNA template {cither pBR322 or pUC119), and cither DIV1S0 (controi) or the novel tetracycline compound 
to be tested ("novel TC") dissolved in DMSO. 

iO [0027] The reactions are incubated for 30 minutes at 37^C. Timing is initiated with the addition of the S30 extract, 
the last component to be added. After 30 minutes, 2.5 ^1 of the reaction is removed and mixed with 0.5 ml of 1 N NaOH 
to destroy RNA and tRNA. Two to three ml of 25*^0 trichloroacetic acid is added and the mixture incubated at i-oom 
temperature for 15 minutes. The trichloroacetic acid precipitated material is collected on Whatman GF/C filters and 
washed with a solution of 10% trichloroacetic acid. The filters are dried and the retained radioactivity, representing 

15 incorporation of sss-mcthionine into polypeptides, is counted using standard liquid scintillation methods. 
[0028] The percent inhibition (P.l.) of protein synthesis is determined to be: 



_ / Retained redioecttvity of novel TC contftinins sample \ 
20 PA. = ' I I X ICO 

reaction J 



{ Retained redioectivity of novel TC conta 
\^ Retained radioactivity of DMSO control 



In Vivo Antibacterial Evaluation (Table ill) 

25 

[0029] The therapeutic effects of tetracyclines are detemnined against an acute lethal infection with Staphylococcus 
aureus strain Smith (tetracycline sensitive). Female, mice, strain CD-I (Charles River Laboratories), 20 ± 2 grams, are 
challenged by an intraperitoneal injection of sufficient bacteria (suspended in hog mucin) to kill non-treated controls 
within 24-48 hours. Antibacterial agents, contained in 0.5 ml of 0.2% aqueous agar, are administered subcutaneously 
^0 or orally 30 minutes after infection. When an oral dosing schedule is used, animals are deprived of food for 5 hours 
before and 2 hours after infection. Five mice are treated at each dose level. The 7 day survival ratios from 3 separate 
tests are pooled for calculation of median effective dose (ED50). 

Testing Results 

35 

[0030] The claimed compounds exhibit antibacterial activity against a spectrum of tetracycline sensitive and resistant 
Gram-positive and Gram-negative bacteria, especially, strains of coli, S. aureus and E. faecalis. containing the tetM 
resistance determinants (Table I). Notable is 8-chloro-9-(fonnyIamino)-4-(dimethylamino)-6-demethyl-6-deoxytetracy- 
cline, compound A In Table I, which has good in vitro activity against tetracycline resistant strains containing the tetM 
40 resistance determinant (such as S. aureus UBMS 88-5 and S. aureus UBMS 90-1 and 90-2) and Is equally as effective 
as minocycline against tetracycline susceptible strains. 

[0031] Protein synthesis, determined using cell-free extracts from the tetracycline susceptible strain MRE600, is 
Inhibited by tetracycline, minocycline and the 8-chloro-9-(fomiylamino)-4-(dimethyIamino)-6-demethyl-6-deoxytetracy- 
cline of this invention (Table II). Protein synthesis, detemnined using cell-free extracts from strain MRE600 (tetM), is 

45 resistant to tetracycline and minocycline, since less than 20% Inhibition is achieved even at 1mg/ml concentration of 
minocycline vs 90% Inhibition at 0.3mg/ml of the tetracycline sensitive ribosome extracts prepared from strain MRE600 
(Table II). In contrast, 8-chloro-9-(fonmyIamino)-4-(dimethylamino)-6-demethyl-6-deoxytetracycline effectively inhibited 
protein synthesis in extracts prepared from either MRE600 or MRE600 (tetM) (Table II). The evidence presented indi- 
cates that 8-chIoro-9-(fonny!amino)-4-(dimcthyIamino)-6-demethyI-6-dcoxytetracyclino is an inhibitor of protein syn- 

50 thesis at the ribosome level. The ability of 8-chIoro-9-(formylamino)-4-(dimethylamino)-6-demethyl-6-deoxytetracycline 
to inhibit bacterial growth almost certainly reflects directed inhibition of bacterial protein synthesis. Therefore, it is 
expected to exhibit a bacteriostatic effect against susceptible bacteria, as is the case with other tetracyclines. 
[0032] The antibacterial activity of 8-chIoro-9-(fonnyIamino)-4-(dimethyIamino)-6-demcthyI-8-deoxytotracycline is al- 
so demonstrated by in vivo efficacy in animals infected with S. aureus Smith (Table III). 

55 [0033] The improved efficacy of 8-chIoro-9-(formylamino)-4-(dimethyIamino)-6-dcmcthyl-S-dcoxytctracyc:ino is 
demonstrated by the in vitro activity against isogenic strains into which the resistance determinants, such as tetM, wore 
cloned (Table 1); the inhibition of protein synthesis by tetM ribosomes (Table il); and the in vivo activity against exper- 
imental infections (Table HI). 
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LET"ER 



NAME 



A 8-Ch:aro-4-(d;methy:amino)-9-(forrTiyIam;no)-1.44a,5,6a.8,11 .12a-octahy 

tctrahydroxy-1 ,11 -ciioxo-2-naphthaccnccarboxamido hydrochloride or sulfate 

B 8«Ch!oro-47-bis(dlmcthyIam!no)-'1,4,4a,5-5a,6,11,12a-octahydro-3,10,12,12a-tctrahydroxy- 
1 ,11 -dioxo-2-naphthacenecarboxamide sulfate 

C 7-Am!no-8-chloro-4"(d!methy!am!no)-1 ,4-4a. 5,5a, 6 11, 12a-octahydro-3,1 0,12,12a tetrahydroxy- 
1,11-dioxo-2-naphthaceno carboxamide hydrochloride 

D 8-(Aminocarbonyl)-2-chIoro-1 0-{dimethylamino)-5,6a. 1 0, 1 0a, 1 1 . 11 a,1 2-octahydro-5,7-dioxo- 

1- naphthaccncdiazonium. (Comparative compound) 

E B-Chloro-4-(dimethylamino)-1,4,4a.5,5a,6-11,12a-octahydro-3.10.12,12a-tetrahydroxy-1,11-dioxo- 

2- naphthacenecarboxamidc sulfate 

F 8-ChIoro-4,7-bis(dirnethyIannirio)-9-(forrnyIarnino)-1,4,4a,5,5a,6.11,12a-octahydro-3,10,12,12a- 
tetrahydroxy-1 ,11-dioxo-2-naphthacenecarboxamide sulfate 

G 9-Amino-8-chloro-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10.12,12a-tetrahydroxy- 
1 ,1 1 -dioxo-2-naphthacenecarboxamide 

H 9-Amlno-8-chIoro-4,7-(dimethylamtno)-1 ,4 4a,5,5a,6,11 ,12a-octahydro-3,10,12,12a-tetrahydroxy- 
1 ,11-dioxo-2-naphthacenecarboxamide sulfate 

1 [7S-(7alpha, 10aalpha)]-[9-(Aminocarbonyl)-3-chioro-7-(dimethylamino)-5,5a,6-6a,7,1 0,10a, 

12-octahydro-1,8,10a»11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-carbamic acid methyl ester 

J [4S-(4aIpha, 12aa!pha)]-8-Chloro-4-(dimethyIamlno)-9-hydrazino-1 ,4,4a,5,5a,6-11 ,12a-octahydro- 
3,10,12,12a-tetrahydroxy-1 ,11-dloxo-2-naphthacenecarboxamide monohydrochlorlde 

K Tetracycline hydrochloride 

L Minocycline hydrochloride 

M [4S(4alpha,12aa!pha)]-9-Amino-8-chloro-7-(diethylanfiino)-4-dimethylamino)-1,4.4a,5,5a,6,11,12a- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxannide 
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TABLE i: 



! ;\H:3:Tic\ of froteix synthesis by e. cq:.: CF-.L-FRFt^ ribcboves wrn tetracyclines 



Compound 


Cone. 


"o inhibition 




Wild Type S30 


tctM S30 


H 


1 .0 rv.qfrv] 


57 


29 




0.3 mg/'rr.i 


62 


21 




0.1 mg/nnl 


52 


19 


L 


1 .0 mg/ml 


90 


19 




0.3 mg/nfil 


91 


0 




0.1 mg/ml 


66 


0 


A 


1 .0 ml/ml 


93 


NT 




0.3 mg/ml 


9B 


NT 


NT ^ Not Tested 



TABLE III 



PROTECTIVE ACTIVITY IN MICE INFECTED WITH STAPHYLOCOCCUS AUREUS SMITH 


Compound 


ED50 (mg/kg) 


H 


4-8 


B 


>16 


M 


>16 


A HCL 


4-8 


A H2SO4 


4-8 


J 


>16 



[0034] When the compounds are employed as antibactorlals, they can be combined with one or more pharmaceu- 
ttcally acceptable carriers, for example, solvents, diluents and the like, and may be administered orally in such forms 
as tablets, capsules, dispersible powders, granules, or suspensions containing, for example, from about 0.05 to 5% 
of suspending agent, syrups containing, for example, from about 1 0 to 50% of sugar, and elixirs containing, for example, 
from about 20 to 50% ethanol, and the like, or parenterally in the fomri of sterile injectable solutions or suspensions 
containing from about 0.05 to 5% suspending agent in an isotonic medium. Such pharmaceutical preparations may 
contain, for example, from about 25 to about 90% of the active ingredient in combination with the carrier, more usually 
between about 5% and 60% by weight. 

[0035] An effective amount of compound from 2.0 mg/kg of body weight to 100.0 mg/kg of body weight should be 
administered one to five times per day via any typical route of administration including but not limited to oral, parenteral 
(including subcutaneous, intravenous, intramuscular, intrastcrnal injection or infusion techniques), topical or rectal, in 
dosage unit fomnulations containing conventional non-toxic phannaceuticaliy acceptable carriers, adjuvants and vehi- 
cles. It will be understood, however, that the specific dose level and frequency of dosage for any particular patient may 
be varied and will depend upon a variety of factors Including the activity of the specific compound employed, the 
metabolic stability and length of action of that compound, the age, body weight, general health, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity of the particular condition, and the host under- 
going therapy. 

[0036] These active compounds may be administered orally as well as by intravenous, intramuscular, or subcuta- 
neous routes. Solid carriers include starch, lactose, dicaicium phosphate, microcrystalline cellulose, sucrose and kaolin, 
while liquid carriers include sterile water, polyethylene glycols, non-ionic surfactants and edible oils such as corn, 
peanut and sesame oils, as arc appropriate to the nature of the active ingredient and the particularfomn of administration 
desired. Adjuvants customarily employed In the preparation of pharmaceutical compositions may be advantageously 
included, such as flavoring agents, coloring agents, preserving agents, and antioxidants, for example, vitamin E, ascor- 
bic acid, BHT and BHA. 

[0037] The preferred phannaccutical compositions from the standpoint of case of preparation and administration are 
solid compositions, particulariy tablets and hard-filled or liquid-filled capsules. Oral administration of the co.mpounds 
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:s prc'crrcti. 

[00381 "^nese active compourds may also be aGrrin:stGred pa'cntcraKy or intrHpcr;tcrcal:y. Sciutisns or susporsions 
of IhcsQ activo compounds as a free baso or pharmaaologicary acncpMbin sal! car: be prepared :n water suitably rrixcd 
with a surfactant such as hydroxypropyiccllulosc. Dispersions can also be prepared in giyccroi, liquid, polycthyicnc 
5 glycols and mixtures thereof in oils. Under ordinary conditions of storage and use. these preparations contain a pre- 
servative to prevent the growth of microorganisms. 

[0039] The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or dispersions and 
sterile powders for the extemporaneous preparation of stcriic in'cctablc solutions or dispersions. In ail cases, thcfonm 
must be sterile and fluid. It must bo stable under the conditions of manufacture and storage and must be preserved 
10 against the contaminating action of microorganisms such as bacteria and fungi. The earner can be a solvent or dis- 
persion medium containing, for example, water, cthanol, polyol (e.g.. giyccroi, propylene glycol and liquid polyethylene 
glycol), suitable mixtures thereof, and vegetable oil. 

[0040] The invention will be more full described In conjunction with the following specific examples which arc not to 
bo construed as limiting the scope of the invention. Examples 1, 7, 13 and 16 illustrate the preparation of starting 
'5 materials. 

Example 1 

[7S-(7alpha, 10alpha)]-9-(Aminocarbony!)-4,7-bis(dimethy!amino)-S,5a,6,6a7i10.10a.12-octahydro-1.8.10a. 
so 1 1 -tetrahydroxy-1 0.1 2-dioxo-2-naphthacenedia/onium chloride sulfate (1:1) [Formula III wherein R=-N(CH3)2, X=H, 
Ri= -Na* CI-] 

[0041] To aO°C solution of 3.0 g of 9-amino-4,7-bis(dimethylamino)-1 ,4.4a, 5,5a, 6,11 ,1 2a-octahydro-3, -10,12, 12a- 
tetrahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide sulfate dissolved In 1 00 ml of 0. 1 N methanoiic hydrogen chloride 
25 is added, dropwisc, 6.6 ml of butyl nitrite. The reaction Is stirred at 0°C for 1 hour, poured into 400 ml of diethyl ether, 
collected and dried to give 2.64 g of the desired product. MS (FAB): m/z 484 (M + H) 

Example 2 

30 [4S-(4alpha, 12aalpha)]-9-A2ido-4,7-bis(dimethyIamino)'1.4.4a,5,5a,6.11 ,12a-octahydro-3.1 0,12,12a-tetrahydroxy- 
1,11, dioxo-2-naphthaccnccari30xamlde hydrochloride (1:1) [Formula 111 wherein R=-N(CH3)2, X=H, R^= -NJ 

[0042] To a room temperature solution of 2.64 g of product from Example 1 dissolved in 84 ml of 0.1 N methanoiic 
hydrogen chloride is added 0.353 g of sodium azide. The mixture is stirred at room temperature for 4 hours, poured 
35 Into 600 ml of diethyl ether and collected to give 2.5 g of the desired product. IR(KBr): 2080 cm^. 

Example 3 

[4S-(4a,12aa)]-9-Amino-8-chioro-4,7-bis(dimethylamino)-1,4.4a.5,5a,6,11,12a-octahydro-3,10,12,12a-tctrahydroxy- 
40 1 ,11-dioxo-2naphthacenecarboxamide sulfate [Formula I wherein R=-N(CH3)2, X=CI, R^= -NH2] 

[0043] One gram of product from Example 2 Is added to 10 ml of 0°C concentrated sulfuric acid. The reaction Is 
stirred at 0°C for 1 .5 hours, poured into 500 ml of diethyl ether, collected and dried to give 1.1 g of the desired product. 
MS(FAB): m/z 507 (M + H). 

45 

Example 4 

[4S-(4a.12aa)]-8-Chloro-4,7-bis(dimethylamino)-9-(fonTiy!amino)-1.4,4a.5.5a,6,11.12a-octahydro-3,10,12,12a- 
tetrahydroxy-1 ,11 -dioxo-2-naphthaconecari3oxamide sulfate (1:1) [Formula I wherein R=-N(CH3)2, X=C1, R^=:-NR2r3 
50 where R^ = H and R^ is R4(CH2)„C0 where n = 0 and R^ = H] 

[0044] To a 0*C solution of 0.092 g of product from Example 3 dissolved In 5.0 ml of 98% fonnic acid is added 0.01 64 

g of sodium acetate. The resulting mixture is stirred at 0°C for 1 0 minutes, followed by the addition of 0.23 ml of acetic 
anhydride. The reaction is stirred at room temperature of 1 hour, poured into diethyl ether and collected to give 0.045 
55 g of solid. The collected solid is triturated with 50 ml of ethyl acetate and filtered. The filtrate Is concentrated In vacuo 
to give 0.019 g of the desired product. WS(FAB): m/z 535 (M + H). 
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Exarrpio 5 

;4S-(4a.1ga«^]-B< ) h:oro>47- b:s(airnethyIa rT i:ro) -344H 

1 .11 -dioxD-g-naphthaccnccarboxamldo sulfate (1 :1) [Formula I wherein R=-N(CH3)2t X=:CI, Ri=H] 

5 

[0045] To a 0='C solution of 0.090 g of product from Example 3 dissolved in 35 mi of 0.1 N mcthanolic hydrogen 
chloride is added 0.2 ml of butyi nitrite. The reaction is stirred at room temperature for 1 hour, poured into 70 mi of 
diethyl ether and collected give 0 070 g of the desired dia^cnium chloride intcimedidtc. 

[0046] A solution of 0.070 g of the above intemiediate dissolved in 20 ml of methyl aicoho! is heated at the reflux 
10 temperature for 45 minutes, poured into diethyl ether and collected to give 0.056 g of the desired product, MS(FAB): 
mU 491 

Example 6 

'5 [4S-(4a.1 2aa)]-7-Amino-8-chloro-4-(dimethylamino)-1 .4,4a,5,5a.6, 1 1 .1 2a-octahydro>3,1 0,1 2. 1 2a-tctrahydroxv- 
1.11-dloxo-2-naphthacenecarboxamlde hydrochloride (1:1) [Formula I wherein Rs-NHg, X=CI, R''=:H] 

[0047] Three grams of 7-ai?ido-6-dcmothyI-6-dcoxytctracyclinc hydrochloride, prepared by the procedure described 
in J. Am. Chem. Soc, 84:1426-1430. Is added to 120 ml of cold concentrated hydrochloric acid and stirred for 1 3/4 
20 hours at ice bath temperature. The reaction mixture is concentrated in vacuo to give 2.9 g of the desired product. MS 
(FAB):m/z464(M + H). 

Example 7 

25 [6aS-(6aa,1Qaa)]-8-(Amiinocarbonvl)-2-chloro-10-(dimQthy;amino)-5.6a,10,10a,11.11a,12-cctahydro 4,6.6a. 

9-tetrahydroxy-57-dloxO'1 -naphthacenediazonlum chloride hydrochloride [Intermediate wherein R^-Ng^ CI, X= CI, 
R^= H] 

[0048] To a O'C solution of 0.50 g of product from Example 6 dissolved in 1 5 ml of 0.1 N methanolic hydrogen chloride 
30 Is added 1 .0 ml of butyl nitrite. The reaction is stirred at 0^*0 for 1 hour, poured into 500 ml of diethyl ether and collected 
to give 0.48 g of the desired product. IR(KBr): 2200 cm^"" . 

Example 8 

35 [4S-(4alpha. 12aalpha)]-7-Azido-8-chloro-4-(dimethylaminoM.4,4a,5,5a,6,11.12a-octahydro-3.10.12.12a> 

tetrahydroxy-l .11<lioxo-2-naphthacenecarboxamide hydrochloride [Intermediate wherein R=-N3, X= CI, H] 

[0049] To a room temperature solution of 0.48 g of product from Example 7 dissolved in 20 ml of 0.1 N methanolic 
hydrogen chloride is added 0.055 g of sodium azide. The reaction mixture is stirred at room temperature for 4 hours, 
40 poured into 100 ml of diethyl ether and collected to give 0.366 g of the desired product. MS(FAB): m/z 490 (M + H) 

Example 9 

[4S-(4a. 1 2aa)1>8'Chloro-4-(dimethylamino)-1 ,4,4a.5,5a.6.1 1 , 1 2a-octahvdro-3. 1 0,12,1 2a-tetrahydroxy- 1.11 -dioxo- 
^5 2-naphthacenecarboxamide hydrochloride (1:1) [Formula I wherein R=-H, X=CI, Ri=H] 

[0050] To a CC solution of 0.095 g of product from Example 6 dissolved in 5 ml of 0.1 N methanolic hydrogen chloride 
is added 0.3 ml of butyl nitrite. The reaction mixture is stirred at OoC for 1 hour, poured into diethyl ether and collected 
to give 0.070 g of the desired intermediate. 
so [0051] A solution of 0.050 g of the above intermediate dissolved in 15 ml of methyl alcohol is heated at the reflux 
temperature for 1 hour and concentrated in vacuo to give 0.036 g of the desired product. i\/1S(FAB): m/z 449 + H). 

Example 1 0 

55 [4S-(4a,12aa)]-9-Amino-8-chloro-4-(dimethylamino)-1 .4.4a,5,5a,6.11.12a-octahydro-3,10.12,12a-tctrahydroxy- 
1.11-dioxo-2-naphthaccnecarboxamide hydrochloride (1:1) [Formula I wherein R=-H, X=:CI, R^sNHJ 

[0052] To 1 0 ml of concentrated hydrochloric acid at O'C is added 0.20 g of 9-a2:do-6-demethyI-6-deoxytctracycI;ne 
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hydrochloride prcpa'*cd by tho procedure dcscrbcd in J. Am. Chcrr. Bcc, B4: 420-1430. The "cact'cr ;s stjrcd at 
O-'C for 1 1/2 hours and concentrated in vacuo to give C.I 95 g of the desired prcduct. VS^rAB): rr.iz 464 (W h- H). 

Exarrplc 1 1 

5 

[4S"(4a.12aa)]-8-Ch!oro-4-(dimethyIamino)-9 (forT.ylamino)-1.4.4a.5 5a 6. 11 .1?a-oc:ta hydro-3.1 0 , 1 2, 12a- 
tctrahydroxy-1 .11"dioxo-2-naphthaccnccarboxarride hydroch'oridc (1-1) [Formula I wherein R=-H, X=C1, R^^NRW 
where R^H and R3=R4(CH2)nCO where n=:0 and R^ = hydrogen, HCt salt] 

10 [0053] To a 0*'C solution of 0.103 g of product from Exannple 10, as the hydrochioridc, dissolved in 6 ml of 98% 
formic acid is added 0.23 ml of acetic anhydride. The resulting mixture is stirred O^'C for 5 minutes followed by 1 hour 
at room temperature. Tho reaction is poured into 500 ml of diethyl other and coliected to give 0.090 g of tho desired 
product. !VIS(FAB): mfi 492 (M + H). 

15 Example 12 

[4S-(4a.12aa)]-7-Amino-4-(dimethylamino)-1.4,4a,5,5a.6.11.12a-octahydro-3.1Q,12.12a-tetrahydroxy-9-iodo- 
1.11-dioxo-2-naphthacenecarboxamide sulfate (1 :1) [Intermediate wherein R=-NH2, X=H, R^=I] 

20 [0054] To a 0°C solution of 0.285 g of 7-amino-6-demethyl-6-deoxytetracycline dissolved in 5 ml of concentrated 

sulfuric acid is added 1 .2 equivalents of N-iodosuccinimide. The reaction is stinted at 0°C for 15 minutes then poured 
into 400 mi of diethyl ether. The resulting solid is collected and dried to give 0.23 g of the desired product. "'H NMR 
(DMSO-dg): 58.0 (C-8 H). 

25 Example 13 

[6aS-(6aalpha, 10aalpha)]-8-(Aminocarbonyl)-10-(dimethyiamino)-5,6a,7,10,10a.11 ,11a.12-octahydro-4,6,6a, 
9-tetrahydroxy-3-iodo-57-dioxo-1-naphthacene-diazonium chloride sulfate (1:1:1) [Formula IV wherein R=-N2, 
C|-X=H, Rl=l] 

30 

[0055] To a 0°C solution of 0.15 g of product from Example 12 dissolved In sufficient 0.1 N methanolic hydrogen 
chloride to affect solution is added, dropwise, 0.143 ml of n-butyl nitrite. The reaction is stirred at 0°C for 30-45 minutes 
then poured into cold, stirring diethyl ether. The resulting solid Is collected, washed with diethyl ether and dried to give 
0.12 g of the desired product. NMRCDMSO-dg): 58.52 (C-8 H). 

35 

Example 14 

[4S-(4alpha, 12aalpha)]-7-Azldo-4-(dimethylamino)-1 ,4.4a,5,5a,6,11 ,12a-octahydro-3,10,12,12a-tetra-hydroxy- 
9-iodo-1 ,11-dioxo-2-naphthacenecarboxamidesulfate (1:1) [Formula IV wherein R=-N3, X=H, R^=ll 

40 

[0056] The title compound is prepared by the procedure of Example 8, using 2.2 g of product from Example 13, 60 
ml of 0.1 N methanolic hydrogen chloride and 0.203 g of sodium azide to give (after purification) 0.65 g of the desired 
product. IR(KBr): 2100 cm -1 . MS(FAB): m/z 582 (IVI + H). 

^5 Example 15 

[4S-(4alpha. 12aalpha)]-7-Amino-8<;hloro-4-(di-methylamino)-1 .4,4a,5.5a.6.11,12a'OCtahydro-3,1 0,12.1 2a- 
tetrahydroxy-9-iodo-1 .11-dioxo-2-naphthacene-carboxamide sulfate (1 :1) Formula I wherein Rs-NHg, X=CI, Ri=IJ 

50 [0057] A mixture of 0.2 g of product from Example 14 and 1 ml of concentrated hydrochloric acid is stirred at room 
temperature for 2 hours. The reaction mixture Is triturated with iso-propanol and ether, collected and dried to give 0.18 
g of tho desired product. MS(FAB): m/z 590 (M + H). 
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Exar rplc 16 

f7S-(7a;pha. 10aa:pha)]-9-{Arn;nocarbony;)>4-;diGthyl-ani;no)-7~(dirrioth 

1 ■ B. 1 0a. 11 -tctrahydroxy-1 0. 1 2-dioxo-2>naphthaccnGdia/on ium chloride sulfate (2:1 ) [Formula III wherein R=-N(Et)2. 
5 X=H,R^rr-N2HCI-=NH] 

[00581 To a 0°C solution of 1.85 g 9-amino-7(dicthyIaminoV6-dcmcthvl-6-dcoxytctracyclinc, prepared by the pro- 
cedure described in U.S. Patent Application Serial No. 07/771.697. filed October 4, 1991 dissolved in 40 nnl of 0.1 N 
nethanojc hydrogen chiorido is added 1.85 nr^l of n-butyi n;tr:tc. The reaction mixture is stirred at 0°C for 2 hours. 
10 poured into diethyi ether, the solid is collected and washed with diethyl ether to give 2.1 g of the desired product. 
NMR(D!VlSO-d6): 67.9 (C-B H). 

Example 17 

15 [4S-(4alpha, 12aalpha)]-9-Azido-7-(diethyIamino)-4-(dimethylamino)-1.4.4a,5.5a.6J1,12a-octahydrO'3.10,12,^ 
tetrahydroxv-1 .11-dioxo-2-naphthacene-carboxamide disuifate [Formula III wherein R=-N(Et)2. X=H, R^sNg] 

[0059] To a room temperature solution of 1.192 g of product from Example 15 dissolved in 75 ml of 0.1N methanolic 
hydrogen chloride is added 0.104 g of sodium azide. The reaction is stirred at room temperature for 2 hours, poured 
20 slowly into diethyl ether and collected to give 0.8 g of the desired product. ''H NMR(DMS0-d6): 67.5 (C-8 H). 

Example 18 

[4S-(4alpha, 12aalpha)]-9-Azido-7-(diethyiamino)-4-(dimethyiamlno)'1 A4a.5.5a.6,11 .12a-octahydro-3,1 0,12,12a' 
25 tetrahydroxv-1,11-dioxo-2-naphthacQnecarbQxamidedihydrochloride [FormuIa 111 wherein R=-N(Et)2, X=H, R^sNs] 

[0060] To a room temperature solution of 0.6 g of product from Example 1 7 dissolved in water is added solid sodium 
acetate to achieve pH 5. The mixture is extracted 2 times with chloroform, the organic layer is dried over sodium sulfate 
and concentrated in vacuo. The residue Is redissolved in 5 ml of methanol and 2 drops of concentrated hydrochloric 
30 acid Is added. The reaction solution is then added dropwise to 120 ml of diethyl ether. The resulting solid is collected 
to give 0.4 g of the desired product. IR(KBr): 2100 cm"^ . 

Example 1 9 

35 [4S-(4alpha, 12aalpha)l'9-Amino-8-chloro-7-(dicthylamino)-4-(dimethylaminQ)-1,4.4a.5,5a>6,11.12a-octahydro- 
3.1 0,12.1 2a-tetrahydroxy-1,11>dioxo-2-naphtha-cenecarboxamide sulfate [Formula 11! wherein R=-N{Et)2, XsCI, 
Ri=NH2] 

[0061] A mixture of 0.23 g of product from Example 1 8 and 5 ml of concentrated hydrochloric acid is stirred at room 
40 temperature for 2 hours. The resulting solid Is triturated with isopropanol and diethyl ether. The solid is collected, 
washed with diethyl ether and dried to give 0.21 g of the desired product. MS(FAB): m/z 535 (M + H). 

Example 20 

45 [7S-(7alpha. 10aa!pha)H9-(Aminocarbonyi)-3-chloro-7-(dimethylamino)-5,5a.6.6a,7,10,1Qa,12'Octahydro-1,8.-10a. 
11-tetrahydroxy'10.12-dioxo-2-naphthacenyl3carbamic acid methyl esterf Formula I wherein R=H, X=CI, 
Ri=-NHC02CH3 R^=R4(CH2)nCO when n = 0 and R^ = methoxy ] 

[0062] To a room temperature solution of 0.20 g of product from Example 1 0, dissolved in 4 ml of 1 -mcthyI-2-pyrro- 
so lidinone, is added 0.30 g of sodium bicarbonate. The mixture is stirredfor 5 minutes followed by the addition of 34 11 
of methyl chlorofonnate. The reaction is stirred at room temperature for 1 hour, filtered into 200 ml of diethyl ether and 
collected to give 0.066 g of the desired product. MS(FAB}: m/z 522 ( M -i- H). 
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;: 4S-(4aipha . 12aa;pha)]-9-Arrlno-47-b:s(dimethyIaT;r:o)-B--r:Loru-r4 .4a.5.5K.S. I V - 2a -3Ctahyd- c- 3. 1 0 . 1 2. 1 2a- 
tctrahydroxy-1 . 1 1 -dioxo-2-naphthaccnecarboxamidchvdrochIor;de [Formula I wherein R=N(CHj)2, X=F, R^sNHJ 

[0063] The i.V.Q corrpound is prepared by the procedure of Example 3 using the product from Example 2 and liquid 
hydronc^n fluoride. 

Example 22 

[ 6aS-(6aaIpha. 1 0alpha)1-3-Amino-8-(aminocarbonyl)-1 0-(dimcthylamino)-5.6a,7,1 0. 1 0a,1 1 . 11 a.1 2-octahydro-4,66a, 
9-tGtrahydrQxy-5.7-dioxo-2-naphthaconyl ester trifluoromethanesulfonlc acid [Formula I wherein R=H, XnT-OSOgCFg, 
-NHJ 

[0064] The title compound is prepared by the procedure of Example 3, using 9-azido-6-dcmcthyI-6dcoxytctracycl;ne 
prepared by the procedure described in J. Am. Chem. Soc. 84:1 426-1430 and trifluoro-methanesulfonic acid. 

Example 23 

[4S-(4alpha, 1 2aaipha)I-9-Amino-4-(dimethylamino)-8-fIuoro-1 ,4.4a.5.5a.8.11 ,1 2a-octahydro-3. 1 0. 1 2. 1 2a- 
tetrahydroxy-1.11-dioxo-2-naphthacenecarboxamidohydroch!oride [Formu!a I wherein R=H. X=F, R^s-NHj] 

[0065] The title compound is prepared by the procedure of Example 21 , using 9-azido-6-demethyl-6deoxytetracyc!ine 
prepared by the procedure described in the above reference. 

Example 24 

[4S'(4alpha, 12aalpha)]-4-(Dimethvlamino)-8-fluorO'9-(formylamino)-1 .4,4a.5.5a.6,11 ,12a-Qctahydro^3.10,12-12a- 
tetrahydroxy-1 .11-dloxo-2-naphthaconecarboxamidehydrochlQride [Formula I wherein R=H, X=F, Ri=-NHCH01 

[0066] The title compound is prepared by the procedure of Example 4, using the product from Example 23. 

Example 25 

[4S-(4alpha. 1 2aalpha)]-4-(Dimethylamino)-8-f luoro-1 ,4,4a,5,5a,6, 11,1 2a-octahydro-3. 1 0,12,1 2a-tetrahydroxy- 
1,11-dioxo-2-naphthacenccarboxamldehydrochloride [Formula I wherein R=H, XsF, Ri=H] 

[0067] The title compound is prepared by the procedures described in Examples 1 and 5, using the product from 
Example 23. 

Example 26 

[4S-(4alpha. 12alpha)]'47-Sis(dimethylamino)-8-fluoro-1 .4,4a.5.5a.6. 11.1 2a-octahydro-3,1 0.1 2.1 2a-tetra-hydroxy- 
1.11 -dioxo-2-naphthacenecarboxamide [Formula I wherein R=N(CH3)2, X=F, R"*=H] 

[0068] The title compound is prepared by the procedure of Example 5, using the product of Example 21 . 

Example 27 

[7S-(7alpha. 10aalpha)H9-(Aminocarbonyl)-7-(dimethy!amino)-3 fluorO'5,5a,6,6a.7.10.10a.12-octahydro-1 .8-10a. 
11-tetrahydroxy-10.12-dioxo-2-naphthacenyl]carbamic acid methyl ester [Fomiula I wherein R=:H, X=F, Ri=-NR2R3 
where R2 Is hydrogen and R^ Is R^CH2)nCO where n = 0 and R'^ Is methoxy] 

[0069] The title compound is prepared by the procedure of Example 20, using the product from Example 24. 
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Exannpic 2 5 

LBaS-(6aalpha . 1Ca ipha)]-3-Amino-B-(ann:r^ocarbonvlV^'!0-b!s(d^ !Ticthv:aT!r 6h V.IC ICa/l .lla.lg-oc tahyG ro- 
4.6.6a. 9-tctrahyaroxy-5.7-aioxo-2-raphthaccnyi ester tri'iucromcthancsulfonic acid [F=ormuIa I wherein R^NCCHg]^. 
Xrr-O-SOaCFa. R1=NH2] 

[0070] The title compound is prepared by the procedure of Example 3. using the p^cduct from Example 3 and trif- 
luoromethancsulfonic acid. 

Example 29 

|4S-(4a]pha. 12aalpha)]-7"Amtno-4-{dimethylamino)-8-fluoro-1 .4.4a.5,5a.6,11 ■12a-QCtahydro-3.10>12.12a- 
t et^ahydroxy-1 .11>dioxo-2-naphthacenecarboxamidehydrochlonde [Formula I wherein H=N(CH3)2, X=:-0-S02CF3, 

[0071 ] The title compound is prepared by the procedure of Example 3, using 7-a2ido-6-demethyl-6deoxytetracycIine 
prepared by the procedure described in J. Am. Chem. Soc. 84:1426-1430 and liquid hydrogen fluoride at -30=C. 

Example 30 

[4S-(4aIpha,12aalpha)]-B-Chloro-7-(diethyIamino)-4-(dimethyIamino)-9-(formyIam!no)-1,4,4a,5,5a,6,11.-12a- 
octahydro-3,1 0.12,12a-tetrahydroxy-1 .11 -dioxo-2-naphthacenecarboxamidc sulfate [Formula I wherein R=-N(Et)2, 
X=CI, Ri=-NR2R3 where R2 is H and R3 = R4(CH2)nCO where n is 0 and R* is H] 

[0072] The title compound is prepared by the procedure of Example 4, using the product from Example 19. 

Example 31 

[6aS-(6aalpha, 10alpha)]-[8-(Aminocarbonyl)-2-chloro-10-(dimethylamino)-5,6a,7,10,10a,11 .11a,12-octahydrO' 
4,6,6a,9-tetrahydroxy■5,7-clioxo-1 -naphthacenyn-carbamic acid methyl ester [Formula I wherein R=-NR2R3 where 
R2 = H and R^ = R^CCHjjnCO where n =0 and R^ = methoxy. X=CI, Ri=H] 

[0073] The title compound is prepared by the procedure of Example 20, using the product from Example 6. 
Example 32 

[4S-(4a,12aa)l-4-(Dimethylamino)-8-fluoro-7-(fomriylamino)-14,4a,5.-5a,6J1,12a-octahydro-3J0,1^ 
tetrahydroxy-1 .11-dioxo-2-naphthacenecarboxamide hydrochloride [Formuia I wherein R=-NR2r3 where R2 = H and 
R3 = R4(CH2)nCO wherein n = 0, and R'* = H; X=F. R1=H] 

[0074] The title compound is prepared by the procedure of Example 4, using the product from Example 8. 
Example 33 

[7S-(7a!phaJ0aalpha)]-[9-(Aminocaitonyl)-7-(dimethvl-amino)-3-fluoro-5,5a,6,6a7,10,10a,12-octahyd 
11-tetrahydroxy-10.12-djoxo-2-naphthacenvl]-carbamic acid methyl ester [Formula I wherein R=H, X=F, R^ is -NR2r3 
where R2 = H and R3 = R4(CH2)nCO where n = 0 and R* = methoxy] 

[0075] The title compound is prepared by the procedure of Example 20, using the product from Example 23. 
Example 34 

[6S-(6aalpha.10alpha)]-8-(Aminocarbonyl)-10-(dimethyIamino)-5,6a,7.10,10a.11.11a,12-octahydro-4,6,6a, 
9-tetrahydroxy-3-[(methoxycarfaonyl)amino]-5.7-dioxo-2-naphthacenyl ester trifluoromethanesulfonic acid [Formuia I 
wherein R=H, X=-OS02CF3, R^=NR2r3 where R2 = H and R^ = R4{CH2)„CO where n = 0 and R* = methoxy] 

[0076] The title compound is prepared by the procedure of Example 20, using the product from Example 22. 
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E xampiG 35 

: 4S- (4a.12aa)]-9"ATr!:no-6-bromo-4'(d[rTiethylarn:r!o)-1.4.4a.5.5a.6,1'! .Iga-octahydrO'S.IO.Ig.iaa-tetrahydroxy- 
1.11-dioxo~2-naphthaccnecarboxamido hydrpbromidc (1:1) [Formula I wherein R=H, X=Br, R^=NH2] 

[0077] The title compound is prepared by the procedure of Example 3, using 9-a7ido-6-demethyl-6-deoxytetracycline 
prepared by the procedure described on J. Am. Chcm. Soc. 84:1426-1430 and a solution of hydrogen bromide in 
acetic acid (30 wt^o). 

Example 36 

[4S-(4a.12aa)]-9-Amino-8-bromQ-4,7-bis(dimethyIamino)-1.4.4a,5.5a.6.11.12a-octahydro-3.10.12.12a-tctrahydroxy- 
1 ,11 -dioxo-2-naphthacenecarboxamine hydrobromide [Formula I wherein R=-N{CH3)2, X=Br, R^=:-NH2] 

[0078] The title compound is prepared by the procedure of Example 3, using the product from Example 2 and a 
solution of hydrogen bromide in acetic acid (30 wt%). 

Example 37 

[4S-(4alpha,12aalpha)]-9-Amino-4J-bis(dimethylamino)"8-iodo-1.4.4a,5,5a.6, 11. 12a-octahydrO'3,1Q>1 2,12a- 
tetrahydroxy-1 . 1 1 -dioxo-2-naphthacenecarboxamidehydroiodide [Formula I wherein R=-N(CH3)2, X=l, R^s-NHg] 

[0079] The title compound is prepared by the procedure of Example 3, using the product from Example 2 and hy- 
droiodic acid. 

Example 38 

[4S-(4alpha.12aalpha)]-9-Amino-4-(dimethylamino)-8-iQdo-1,4,4a,5.5a.11.12.12a-octahvdro-3,10,12,12a- 
tetrahydroxy-1 ,11 -dioxo'2-naphthacenecarboxamldehydroiodlde [Formula I wherein R=H, X=l, R^=-NH2] 

[0080] The title compound is prepared by the procedure of Example 3, using 9-a2ido-6-demethyl-6-deoxytetracycline 
prepared by the procedure described on J. Am. Chem. Soc, 84:1426-1430 andhydroiodic acid. 

Example 39 

[7S-(7alpha,10aalpha)]-[9-(AminQcarbonyl)-7-(dimethyl-amino)-3-iodo-5,5a.6.7.10.10a.12-octahydrQ-1 ,8,10a. 

1 1 -tetrahydroxy-l 0,1 2-dioxo-2-naphthacenyllcarbamicacid methyl ester [Formula I wherein R=H, X=l, R^=-NR2r3 

where R^ = H and R^ = R'^(CH2)nC0 where n = 0 and R^ = methoxy] 

[0081] The title compound is prepared by the procedure of Example 20, using the product from Example 38. 
Example 40 

[7S-(7alpha,1 0aalpha)]-[9-(Aminocarfaonyl)-3-bromo-7-(dimethylamino)-5,5a,6,7,1 0,1 Oa,1 2-octahydro-1 ,8, 1 0a. 
11-tetrahydroxy'10,12-dioxo-2-naphthacenyl]carbamicacid methyl ester [Formula I wherein R=H, X=Br, R'ls-NR^RS 
where R^ = H and R3 = R4(CH2)nCO where n = 0 and R^ = methoxy] 

[0082] The title compound is prepared by the procedure of Example 20, using the product from Example 35. 



Claims 

1. A compound of the fonnula I or II: 
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wherein: 

X is selected from trrfluoromethylsulfonyloxy; iodine; bromine; chlorine; and fluorine; 

R and R"* arc the same or different and are selected from amino; chlorine; bromine; fluorine; iodine; and -NR2r3; 

and when R or R^ = NR2R3 and R2 = methyl or ethyl; then R3 - methyl or ethyl, 

and when R or R^ = -NR2r3 and R2 = hydrogen, then R3 is selected from R*{CH2)nCO- or R^'SOg-; 

where when R^ = R^(CH2)nCO- and n=0, 

R^ Is selected from hydrogen; methyl; ethyl; a heterocycle group selected from a five membered aromatic 
or saturated ring with one N. O or S heteroatom 

Z = N. OorS 

or a five membered aromatic ring with two N, O or S heteroatoms optionally having a benzo or pyrido ring 
fused thereto: 
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or 



ZorZ^ -IVI.O. orS 
(C^-C4) aikoxy groLp; 

Cg-aryloxy group selected from phcnoxy or substituted phcnoxy (substitution selected from halo and 
(C1-C4) alkyl): 

(C7-C10) aralkyioxy group; 
a-aminomethoxycarbonyl: 



halomethoxycarbonyl; 
and when R3 = R4(CH2)nCO- and n-1-4, 

R"* is selected from hydrogen; methyl, ethyl; phenyl, a-naphthyl or p-naphthyl; 
and when R^ r= R^'sOg- 

R"^' Is selected from methyl, ethyl; phenyl, a-naphthyl or p-naphthyl; 

R5 is selected from hydrogen, methyl, ethyl, n-propyl or 1 -methyethyl; 

RS Is selected from hydrogen, methyl, ethyl, n-propyl or 1 -mcthylcthyl; 

with the proviso that R^ and RS cannot both be hydrogen; 

or R5 and R^ taken together arc 

(1) -(CH2)2W(CH2)2-. wherein W is selected from (CHajp and n=0-1, -NH, -N(Ci-C3)aIkyl [straight or 

branched], -N(C^-C4) alkoxy, oxygen and sulfur; 

or 

(ii) substitued congeners selected from (L or D)proline and ethyt-{L or D)prolinate; 
and phamnacologicaliy acceptable organic and inorganic salts or metal complexes. 
A compound of the fomfiula III or IV: 



or 
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m 




OH O OH O O 



IV 



Wherein Y is -N3; 

R or are selected from nitro; amino; chlorine; bromine; fluorine; iodine; cyano; hydroxy and -NR^R^; 

and when R or R^ = -NR2R3 and R2 methyl or ethyl.then R^ = methyl or ethyl, 

and when R or R^ = -NR2R3 and R2 hydrogen, then R3 is selected from R* (CHajnCO- or R^'SOg-; 

where when R^ ^ R'^(CH2)nCO- and n=0, 

R^ Is selected from hydrogen; methyl, ethyl; a heterocycle group selected from a five membered aromatic 
or saturated ring with one N, O or S heteroatom optionally having a benzo or pyrido ring fused thereto: 




or 



N, Oor S 

or a five membered aromatic ring with two N, O or S heteroatoms optionally having a benzo or pyrido ring 
fused thereto: 




or 
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ZcrZ^ "\,0,orS 
(C.-C4) aikoxy groiip: 

Cs-ary:oxy group sciectsd frorr phenoxy crsi^bsf.tuted phcr.cxy (sLbst^tuIicr: selected frorr: halo. (C<-C4) 
alkyi); or 

(Cy-C^o) araIl<y;oxy group; 

and when ■-. R'^(CHp)nCO- and n-1-4. 

is selected from hydrogen: methyl; ethyl; phenyl; 
«-naphthyl or j^-naphthyl; 

and when R3 R^'SOg- 

R'*' is selected from methyl, ethyl, phenyl, a-naphthyl or p-naphthyl; 

and the pharmacologically acceptable organic and inorganic salts or metal complexes. 

A compound of the formula V or VI: 




OH 0 OH 0 O 

VI 



wherein X is selected from trifluoromethylsulfonyloxy; bromine; chlorine; fluorine and Iodine; 
Y is selected from -Ng+CI" or -N3; 

R or R"* are selected from nitro; amino; chlorine; bromine; fluorine; Iodine; cyano; hydroxy and -NR2R3; 

and when R or R^ = NR2R3 and R^ = methyl or ethyl; then R^ zr. methyl or ethyl, 

and when R or R^ = -NR2R3 and R2 = hydrogen, then R3 is selected from R4(CH2)nCO- or R^'SOg-; 

where when R^ ^ R^ (CH2)n CO- and n=0, 

R"* is selected from hydrogen; methyl, ethyl; a heterocyclo group selected from a five mcmbered aromatic 
or saturated ring with one N, O or S heteroatom optionally having a benzo or pyrido ring fused thereto: 
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or 




Z-N.OorS 

or a five membered aromatic ring with two N, O or S iieteroatoms optionally having a benzo or pyrtdo ring 
fused thereto: 



Zor -N.O, orS 
(C1-C4) alkoxy group; 

Cs-aryloxy group selected fronn phenoxy or substituted phenoxy (substitution selected from halo, (C1-C4) 

aikyi); or 

(C7-C10) aralkyloxy group; 

and when R3 = R^{CH2)nCO- and n=1-4, 

R"^ Is selected from hydrogen; methyl, ethyl; phenyl, a-naphthyl or p-naphthyl ; 

and when R3 = R^'SOg- and n=0, 

R^' Is selected from methyl, ethyl, phenyl, a-naphthyl or p-naphthyl; 

and the phannacologically acceptable organic and Inorganic salts or metal complexes. 

A compound according to Claim 1 , which Is one of the following: 

[4S-(4a,12aa)]-8-Chloro-4,7-bls(dimethylamino)-9-(fonnylamino)-1,4,4a,5,5a,6,11,12a-octahydro- 
3,10,12,12a-tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide sulfate (1:1); 

[Formula I wherein R=-N(CH3)2, X=CI, R1=-NR2r3 where R2 = H and R3 Is R4{CH2)nCO where n = 0 and 
R*=H] 

[4S-(4a,12aa)]-9-Amino-8-chloro-4,7-bls(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tet- 
rahydroxy-1 ,11-dioxo-2-naphthacenecarboxam!de sulfate; 
[Formula I wherein R=:-N(CH3)2, ^=^1, R^= -NHg] 

[4S-(4a, 1 2aa)I-7-Amino-8-chloro-4-(dlmethylamino)-1 ,4,-4a,5,5a,6, 1 1 , 1 2a-octahydro-3, 1 0,1 2 ,1 2a-tetrahy- 
droxy-9-iodo-1,11-dioxo-2-naphthacenecarboxamlde sulfate (1:1); 
[Formula I wherein R=-NH2, X=CI, Ri=:l] 

[4S-(4a,12aa)I-9-Amino-8-chloro-7-(diethyIam}no)-4-(dimethyIamino)-1,4,4a,5,5a,6,11,12a-octahydro- 
3,1 0,12, 12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide sulfate; 
(Formula 111 wherein R=-N(Et)2, X=C!, Ri=NH2J 

[4S-(4a.12aa)]-9-Amino-4,7-bis-(dimethylamino)-8-fluoro-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tet- 
rahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide hydrochloride; 
[Formula I wherein R=N(CH3)2, X=F, RisNHj] 

[6aS-(6aa.10a)]-3-Amino-8-(aminocarbonyI)-1,10-bis(dimethyIamino)-5,6a.7,10,10a.11 ,11a.12-octahydro- 




or 
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4,6,6a, 9-tctrahydroxy-5,7-aioxo-2-naphthaccnyI ester tnf iuoro-rrcthancsulfcnic acid; 
[Formula I wherein R=N{CH3)2, X^-O-SOgCFg. RirrNHJ 

[4S-(4a, 12aa)]-8-Ch:oro-7-(d;cthy:arrino)-4-(dimelhy:arnino>9-;forrr:yIar^ 
dro-3.1 0,12,1 2a-tctrahydroxy-1 , 1 1 -dloxo-2-naphthaccnccarboxamidD su Ifato. 

[Formula ! wherein R=-N(Et)2, X=:CI, Ri=-NR2R3 where R^ is H end R3 = R'»(CH2}nC0 where n is 0 and 

R-* is H] 

[4S-(4a,12aa)]-9-Amino-8-bromo-47-bis(dimethyIamino)-1,4,4a,5,5a,8,11.12a-octahydro-3, 10.1 2.1 2a-^^^ 
rahydroxy-1 ,11-dioxo-2-naphthacenecarboxamine hydrobromide: 
[Formula \ wherein R=:-N(CH3}2, X=Br, Ri=-NH2] 
or 

[4S-(4a, 1 2aa)]-9-Amino-4,7-bis(dimethylamino)-8-iodo-1 ,4,4a,5,6a,6, 11,1 2a-octahydro-3,1 0,1 2,1 2a-tct- 
raliydroxy-1 ,11-dioxo-2-naphthacenecarboxamide hydroiodldG; 
[Formula I wherein R=-N(CH3)2, Xr=l, Ri=-NH2] 

A compound according to Claim 2, which is one of the following: 

[4S-(4a, 1 2aa)]-9-Azido-7-bis(dimethylamino)-1 .4.4a,5.5a,-6,1 1 , 1 2a-octahydro-3, 1 0,1 2,1 2a-tetrahydroxy- 
1,11-dioxo-2-naphthacenecarboxamide hydrochloride (1:1); 
[Formula ill wherein R=-N{CH3)2, X=H, Ri= -N3] 

[4S-(4a. 1 2aa)]-9- A2ido-7-(di8thylamino)-4-(dimethylamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a-octahydro-3, 1 0, 1 2, 1 2a- 
letrahydroxy-1 ,11-dioxo-2-naphthacenecarboxamide disulfate; 
[Formula 111 wherein R=-N(Et)2, X=H, Ri=N3] 

[4S-(4a,12aa)]-9-Azido-7-(diethylamino)-4-(dlmethylamino)-1 ,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a- 
tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide dihydrochloride, 
[Formula III wherein R=-N(Et)2, X=H, Ri=N3] 
or 

[4S-(4a,12aa)I-7-Azido-4-(dimethylamino)-1 ,4,4a,5,5a,6,-1 1 ,12a-octahydro-3,10,12,12a tetrahydroxy-9-lo- 
do-1 ,11-dioxo-2-naphthacenecarboxamide sulfate (1 :1). 
[Formula IV wherein R=-N3, X=H, Ri=l] 

A method of producing a compound of the formula: 




wherein X and are as defined In Claim 1 ; 

which comprises reacting a compound of the formula: 
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OH O OH O O 



with a strong acid having tho formula HX when X - halogen or trifluoromcthanesulfonyloxy, to obtain the desired 
compound. 

A method of producing a compound of the fomnula: 




OH O OH O O 



wherein X and R are as defined in Claim 1 ; 

which comprises reacting a compound of the formula: 




OH O OH O O 



with a strong acid having the formula HX when X = halogen or trifluoromethanesulfonyloxy, to obtain the desired 
compound. 

A method of producing a compound of the fomnula: 
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wherein X, R2 and arc as defined in Claim 1 ; 
which comprises reacting a compound of the formula: 




with an acyl halide of the fomiula R^-halide, an acyl anhydride of the fomiula R^-anhydride, a mixed acyl anhydride 
of the fomnula R^-anhydride, a sulfonyl halide of the fonnula R3-halide or suifonyl anhydride of the fomnula R3- 
anhydride. to obtain the desired compound. 



A method of producing a compound of the formula: 




wherein X, R, R2 and R^ are as defined in Claim 1 ; 
which comprises reacting a compound of the formula: 
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OH O OH O O 

with an acyl halido of the formula R^-halido, an acyl anhydride of the formula R^-anhydridc, a mixed acyl anhydride 
of the formula R^-anhydride, a sulfonyl halide of the formula R^-halide or sulfonyl anhydride of the formula R^- 
anhydrido, to obtain the desired compound. 

10. Use of a compound of formula 1 or II as claimed in Claim 1 or Claim 4 in the preparation of a medicament for the 
prevention, treatment or control of bacterial infections in wann-blooded animals. 

11. A pharmaceutical composition comprising a compound according to Claim 1 or Claim 4 In association with a phar- 
maceutically acceptable canrier. 



Patentanspruche 

1. Verbindung der Formel 1 Oder II: 




worin: 

X ausgewahit wird aus Trifluonnethylsulfonyioxy; lod; Brom; Chlor and Fluor; 

R und W gleich oder unlerschiedlich sind und ausgewahit werdcn aus Amino; Chlor: Brom, Fluor: lod und 
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und wcnn R odcr - NR^R^ una R^ - Vcthyl odcr Ethy!: dann R^ -- Vcthy. cdc" Etr.yi, 

urd wcnn R odcr R"^ - -NR2RS und R^ . . Wasscrsto'f . dann wi'd R^ ausi^cwdirrt aus R-^iCHglnCO- adcr R^'SOg-; 

worin wcnn R3 R^(CH2)nC0- und n r. o, 

R^ ausgcwahit wird aus Wasscrstotf; Methyl; Ethyl; cncr hctcrccychschcn Gruppc. ausgewahit aus cincrr! 
funfglicdrigen aronnatischen oder gesattigten Ring mit cinerr. \-, C- odcr S-Hctcroatom 




Z = N, O odcrS 

Oder einenn funfglicdrigen aromatischen Ring nnit zwei N-, O- odcr S-Hctcroatomcn, gegebencnfalls mit cincm 
daran kondensierten Benzo- oder Pyridoring: 




Z Oder = N, O odorS 

(C^-C4)-A!koxy-Gruppe; 

Cfi-Aryloxy-Gruppe, ausgewahit aus Phenoxy oder substituiertem Phenoxy (Substitution ausgewahlt aus Ha- 
logen und (Ci-C4)-AIkyl); 
(G7-Cio)-Aralkyloxy-Gruppc; 
a-Aminonnethoxycarbonyl; oder 
Halogenmcthoxycarbonyl ; 

und wcnn R^ ^ R^(CH2)nCO- und n - 1 -4, R"^ ausgcwahit wird aus Wassorstoff; Methyl; Ethyl; Phenyl, a-Naph- 
thyl oderp-Naphthyl; 

und wenn R^ ^ R'^'SOg-. R"^' ausgewahlt wird aus Methyl, Ethyl; Phenyl, a-Naphthyl oder p-Naphthyl; 
R5 ausgewahlt wird aus Wasserstoff, Methyl, Ethyl, n-Propyl odor 1-Methylethyl; 
R6 ausgewahlt wird aus Wasserstoff, Methyl, Ethyl, n-Propyl odcr 1-Methylethyl; 
unter der Voraussetzung, dass R^ und R^ nicht beide Wasserstoff darstellen konnen; 
Oder R5 und zusammengonomnnen fur 

(i) -(CH2)2W(CH2)2- stehen, worin W ausgewahlt wird aus (CH2)n und n = 0-1 ; -NH, -N(Ci-C3)Alkyl [grade 
Oder verzweigt], -N{Ci-C4)-AIkoxy, Sauerstoff und Schwefel stehen; oder 

(ii) substituierte Gleichartlge stehen, ausgewahlt aus (L- odor D-)Prolin und Ethyl-(L- oder D-)-prolinat; 
und pharnnakologisch annehmbare organische und anorganische Saize oder Metatlkomplexe. 
Verbindung der Fonrte! ill oder IV: 
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IV, 

worin Y fur -N^ steht; 

R Oder R"' ausgewahit warden aus Nitro; Amino; Chlor; Brom, Fluor; lod, Cyano; Hydroxy und -NR^R^: 
und wenn R Oder R'' ^ -NR2r3 und R2 ^ Methyl oder Ethyl; dann R^ - Methyl Oder Ethyl, 
und wenn R oder R'' = -NR2R3 und R2 ^ Wasserstoff . dann wird R3 ausgowahit aus R*{CH2)nC0- Oder R^'SOaS 
worin wenn R^ R4(CH2)nCO- und n ^ 0, 

R^ ausgewahit wird aus Wasserstoff; Methyl; Ethyl; einer heterocyclischen Gruppe, ausgewahit aus einenn 
funfgliedrigen aromatischen oder gcsattigten Ring mit einem N-, O- Oder S-Hetoroatom, gegebenonfalls mit 
einem daran kondonsiorten Benzo- oder Pyridoring: 



^ oae. Qr 



Z = N, O Oder S oder einem funfgliedrigen aromatischen Ring mit zwei O- oder S-Hcteroatomen, 
gegebenenfalls mit einem daran kondensierten Benzo- oder Pyridoring: 




Z Oder Z^ = N, 0 oderS 
(Ci-C4)-A!koxy-Gruppe; 

Ce-Aryloxy-Gruppe, ausgewahit aus Phenoxy oder substituiertem Phenoxy (Substitution ausgewahit aus Ha- 
logen, (Ci-C4)-Alkyl); Oder 

und wenn R3 ^ R^tCHglnCO- und n ^ 1 -4, R^ ausgewahit wird aus Wasserstoff; Methyl; Ethyl; Phenyl, a-Naph- 
thyl Oder p-Naphthyl; 

und wenn R^ = R^SOg-, R^' ausgewahit wird aus Methyl, Ethyl; Phenyl. a-Naphthyl oder 3-NaphthyI; 
und die phannakologlsch annehmbaron organischcn und anorganischcn Saizo odcr Mctallkomplcxe. 
Verbindung der Formel V oder VI: 
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V 



OH O OH O O 

VI, 

worm X ausgowahlt wlrd aus Trifluormethylsulfonyloxy; Brom; Chlor; Fluor und lod; 
Y ausgewahit wird aus -Ng'^Cl^ Oder -N3; 

R Oder R"" ausgewahit werden aus Nitro; Amino; Chlor; Brom, Fluor; lod; Cyano; Hydroxy und -NR2R3; 
und wenn R oder R^ = NR2R3 und R2 = Methyl Oder Ethyl; dann R3 = Methyl Oder Ethyl, 
und wenn R oder Ri = -NR2R3 und R2 = Wasserstoff , dann wird R3 ausgewahit aus R'^lCHgjnCO- oder R^'S02-; 
worin wenn R3 - R^(CH2)nC0- und n = 0, 

R"^ ausgewahit wird aus Wasserstoff; Methyl; Ethyl; einer heterocyclischcn Gruppe, ausgewahit aus einem 
funfgliedrigen aromatischen oder gcsattigten Ring mit einem N-, O- oder S-Heteroatom, gegebenenfalls mit 
einem daran kondensierten Benzo- oder Pyridoring: 

Z = N. Coders 

Oder einem funfgliedrigen aromatischen Ring mitzwel N-, O- Oder S-Heteroatomen, gegebenenfalls mit einem 
daran kondensierten Benzo- oder Pyridoring: 




Z oderZ^ - N, O oderS 
(C-,-C4)-Alkoxy-Gruppe; 

Cg-Aryloxy-Gruppe, ausgewahit aus Phcnoxy oder substituicrtem Phenoxy (Substitution ausgewahit aus Ha- 
logen und (Ci-C4)-Alkyl); Oder 
(C7-Cio)*Aralkyloxy-Gruppe; 

und wenn R3 ^ R'*(CH2)nC0- und n ^ 1-4, ausgewahit wird aus Wasserstoff; Methyl; Ethyl; Phenyl. a-Naph- 
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thy: Oder {5-Naphthyl; 

undwcnn R^- R-^'SO^- und n : ■ 0. R'^ausgcwahltwird aus .Vothyi. Ethy:: Prcr.yL (f-Nnphthy; odor ii-Naphthyi; 

und die pharrrakologisch annchmbaren organischen Lnd anorgar:;schcn Salxc odcr Vctailkcrrploxo, 

Verbindung gemfi3 Anspruch 1, welche eine dcrfolgenden ist: 

[4S-(4a,12aa)]-B-ChIor-47-bis{dimethyIamlno)-9-{formylamino)-1.44a.5.5a.6.11,^ 
3.10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxam:d-su;fat 

[Formel !, worin H = -NCCHajj, X = CI, = -NR2r3, worin R2 = H und R3 fiir R*{CH2)nCO steht, worin n 
= Ound R*=:H] 

[4S(4a.12aa)]-9-Amino-8<hlor-4.7-b:s{dimethyIamino)-144a.5.5a.6.11.12a-cctahydro-3,^ 

hydroxy-1,11-dioxo-2-naphthacencarboxamid-sulfat; 

[Formel I, worin R = -N(CH3)2, X = CI, R^ = -NHJ 

[4S-(4a. 1 2aa)]-7-Amino-8-chIor-4-(dimethyIamino)-1 ,4.4a,5,5a,6. 1 1 . 1 2a-octahydro-3. 1 0.12.1 2a-tetrahydro- 
xy-9-iod-1 ,1 1 -dioxo-2-naphthacencart}oxamid-sulfat (1:1); 
[Formel I, worin R = -NHg, X = CI, R^ = I] 

[4S-(4a, 1 2aa)]-9-Amino-8-chlor-7-(dicthylamino)-4-(dimethyIamino)-1 ,4,4a,5,5a,6,1 1 , 1 2a-octahydro- 

3,10,12,12a-totrahydroxy-1,11-dioxo-2-naphthaccncarboxamidsulfat; 

[Formet III, worin R = -N(Et)2, X = CI, R1 = -NHg] 

[4S-(4a,12aa)]-9-Amino-4,7-b!s(dimcthylamino)-8-fIuor-1,4,4a.5,5a,6,11,12a-octahydra^^ 
hydroxy-1 ,11 -dioxo-2-naphthacencarboxamidhydrochIorid; 
[Formel I, worin R = N(CH3)2, X = F, R^ = -NHg] 

[6aS-(6aa, 1 0a)]-3-Amino-8-(aminocarbonyl)-1 ,1 0-bis{dimethylamino)-5,6a,7,1 0,1 Oa,1 1 ,1 1 a,1 2-octahydro- 
4,6,6a, 9-tetrahydroxy-5,7-dioxo-2-naphthacenyIester-trifiuormethansulfonsaure: 
[Formel I, worin R = N(CH3)2, X = -O-SOaCFa, R^ = HH^ 

[4S-(4aJ2aa)]-8-Chlor-7-(diethylamino)-4-(dimethylamino)-9-(formyIamino)-1,4, 
dro-3.1 0,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacencarboxamid-suIfat; 

[Formel I, worin R = -N(Et)2, X = CI. R^ = -NR2R3 worin R2 fOr H steht und R3 = R4{CH2)nCO, worin n fUr 
0 steht und R^ fUr H steht] 

[4S-(4a,12aa)]-9-Amino-8-brom-4,7-bis(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3^ 
hydroxy-1, 11-dioxo-2-naphthaconcarboxamidhydrobromid; 
[Formel I, worin R = -N(CH3)2, X = Br, R^ = -NH2] 
Oder 

[4S-(4a,12aa)]-9-Amino-4,7-bis(dimethylamino)-B-iod-1,4,4a,5,5a,6,11,12a-QCtahydro-3,10,12,12a-tetrahy 

droxy-1,11-dioxo-2-naphthacencarboxamid-hydroiodid; 

[Formel i, worin R = -N(CH3)2, X = I, R^ = -NH2] 

Verbindung gemaS Anspruch 2, welche eine der folgenden Ist: 

[4S-(4a,12aa)]-9-A7:do-7-bis(dimGthyIamino)-1,4,4a,5,5a,-6,11,12a-octahydro-3,10.12.12a-^^^ 
1,11-d:oxo-2-naphthacencarboxamid-hydroch!ond (1 :1); 
[Formel ill, worin R = -N(CH3)2, X = H, R^ = -NH3] 

[4S-(4a,12aa)]-9-A7!do-7-(dicthyIamlno)-4-{dimcthyIamino)-1 A4a,5,5a,6,11, 
trahydroxy-1 , 1 1 -dioxo-2-naphthacencarboxamid-disu(fat; 
[Formel III, worin R = -N(Et)2. X = H. R^ = -NH3] 

[4S-(4a.12au)l-9-A7ido-7-(d!cthyIamino)-4-(dimethylamino)-1 44a.5,5a,6.1 1 ,12a-octahyd^^^^ 
trahydroxy-l ,11 -d;oxo-2-naphthacencarboxamid-dihydrochIorid; 



47 



EP0 582 810 B1 

[Formel III, worin R = -N{Etfe. X = H, = -NHJ 

Oder 

;4S-;4a,12aa)]-7-Az:GO-4-(d^n-cthy:an:inoVr4 4a 5 5a 6.-1V123-cc^^^^ 
1.1Vd;oxo-2-naphthaccncarboxamid-suifat (1:1); 
[Formel IV, worIn R = -N3, X = H. Ri = I] 

Vcrfahren zum HcrstcIIon cinor Vcrbindung dcr Forrrcl: 




OH O OH O O 

worin X und wic In Anspruch 1 dGfiniort sind; 
welches umfasst: Umsetzen einer Verbindung der Fonnel: 




mit einer starken Sauro mit der Formel HX, wenn X = Halogen oderTrifluonnethansuIfonyloxy, um die gewunschte 
Verbindung zu erhalten. 

Verfahren zum Herstellen einer Verbindung der Formel: 




OH O OH O O 



worin X und R wie In Anspruch 1 definiert sind; 

welches umfasst: Umsetzen einer Vcrbindung der Fonnel: 
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OH O OH O O 



mitcinerstarken Saurs mitder Formel HX, wenn X = Halogen oderTrifluormethansuIfonyloxy, um die gewunschte 
Verbindung zu orhaltcn. 

Verfahren zum Herstellen einer Verbindung der Fennel: 




worm X, R\ R2 und wie In Anspruch 1 definiert sind; welches umfasst: Unr^setzen einer Verbindung der Forniel: 




mit einem Acylhalogenid der Formel R^-Halogenid, einem Acylanhydrid der Formel R^-Anhydrld, einem gemisch- 
ten Acylanhydrid der Formel R^-Anhydrid, einem Sulfonylhalogenid der Fomnel R^-Halogenid oder Sulfonylanhy- 
drid der Fomnel R^-Anhydrid, um die gewunschte Verbindung zu erhalten. 

Verfahren zum Herstellen einer Verbindung der Formel: 
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v;cr;n X, R, R- unci R^ w:c :n Anspruch 1 dcfinlcrt sind: wo:crics urrfasst: Urrsstzcn cincr Vcrbindung dor Fcrmc:: 




mit eincm Acylhalogenid dcr Formcl R^-Halogcnid. cincm Acylanhydrid dcr Formcl R^-Anhydrid, cinem gcmisch- 
ten Acylanhydrid dcr Formcl R^-Anhydrid. cincm Sulfonyihalogonid dcr Fomncl R^-Halogcnid oder Sulfonylanhy- 
drid der Fomnel R^-Anhydrid, um die gewunsciite Verbindung zu erhalten. 

10. Verwcndung eincr Verbindung dcr Formel I cdcr II, wic in Anspruch 1 odcr Anspruch 4 bcansprucht, be! dcr Hor- 
steliung einer Arznei zur Verhinderung, Behandlung oder Bekampfung von bai<teriellen Infektionen in warmblutigen 
Tieren. 

1 1 . Phannazcutlscho Zusammonsctzung, welche cine Verbindung gcma3 Anspruch 1 odor Anspruch 4 in Verbindung 
mit einem pharmazeutisch annehmbaren Trager umfasst. 



Revendications 

1. Composd do fonnule I ou I! : 




dans lesquellcs : 
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X cstsG:cct;crr6 parr:: ur. tr:f[uorcrrcthy:sul^oryiQxy: un .ode: ur: brornc: un chiDr"C: ct un f!uDr: 

R nt R'^ sent identiqucs ou ciiffdrcnts ct sent sciectionr.cs parr: ur amino, un chicro: un brcT.e: un fiuor; un 

iodc: ct -NR2R2: 

ct lorsquo R ou R^ = NR^RS ct R2 ~ un ncthylc ou un cthylc: aiors R^ ^ - un mctnylc ou un cthyio, 

ct lorsquc R ou R^ -NR2r3 ct R2 - un hydrcgcnc, alors R^ est scicctionnc parmi R^(CH2)nC0- R'^'SOg-; 

oil lorsque R3 - R^tCHgjnCO- et n - 0. 

r4 csts61cct;onn6 parn^i un hydrogbnc: un nncthyic: un cl'nylc: un g-cupcnicnt hctrrocycIiquosc;cct;onn6 
panrJ un cycle aromatiquc ou satur6 h cinq chalnons avcc un hct6roatomo \, O ou S 



Z-N, OcuS 

ou un cycle aromatique a cinq chaTnons avcc deux heteroatomes N, O ou S presentant facultativement 
un cycle benzo ou pyrtdo fusionnc a cclui-ci 



Z ou 21 = N. O ou S 
un groupement aicoxy en CyC^\ 

un groupement aryloxy en Cg s61ectionn6 panni un ph6noxy ou un ph6noxy substitu6 (une substitution 

selectionnee panni un halogeno et un alkyle en OyC^)\ 

un groupement aralkyloxy en C7-C10; 

un a-anninom6thoxycarbonyle; 

ou 

un ha!og6nom6thoxycarbony!e; 
et lorsque R^ = R4(CH2)nCO- ct n = 1 -4, 

R^ests^Iectionn^panr^iunhydrogene; unm^thyle. un6thyle;un phenyle, una-naphtyleou un ^-naphtyle; 
et lorsque R^ = R4'S02- 

R4' est s6!ectionn6 parnni un m6thyle, un 6thyle; un ph6nyle, un a-naphtyle ou un p-naphtyle; 

R5 est s6lectionn§ parmi un hydrogdne. un methyle, un 6thyle, un n-propyle ou un 1-m6thyI6thyle: 
R6 est s6lectionne panni un hydrogene, un methyle, un §thyle. un n-propyle ou un 1-m§thyI6thyle: 
k condition que R^ ct R^ no pcuvcnt pas etre tous deux un hydrogdno; 
ou RS et R^ pris ensemble fonnent 

(I) -(CH2)2W(CH2)2-. dans laqucilo W est s6Icctionn6 parmi (CH2)n et 

n = 0-1 , -NH, -N(alkyle on C^-C^) [Iin6aire ou ramlfi6], -N(aIcoxy en CyC^), un oxygfene ct un soufro; 
ou 

(ii) dcs cong^n^res substitu6s s6Icctlonn6s pamni uno (L ou D)-proIine et un 6thyI-(L ou D)-proilnato; 
et des sels organiques et inorganiques pharmaceutiquement acceptabies ou des complexes mStalliqucs. 




ou 





ou 




51 



EP 0 582 810 B1 



Ccrrcosc do forrruio lii ou IV : 




OH O OH O O 



m 




IV 



dans lesquelles Y est -N3; 

R et R'' sent seIectionn6s parmi un nitro; un amino; un chlore; un brome; un fluor; un lode; un cyano; un 
hydroxy et-NR2R3; 

et lorsque R ou R'' = -NR2r3 et R2 = un nn6thyle ou un 6thyle, alors R^ = un nn6thyle ou un 6thyle, 

et lorsque R ou R^ - -NR2r3 et R2 un hydrogdne; alors R3 est s6lectionn6 panmi R^(CH2)nC0- ou R^'SOa-; 

ou lorsque R^ ~ R'^(CH2)nCO- et n = O, 

R4 ests6lect!onn6 parmi un hydrogfene; un m6thyle, un 6thyIo; un groupement h6t6rocycliques6!ectionn6 
parmi un cycle aromatique ou satur6 k cinq chainons avec un h6t6roatome N, O ou S presentant facul- 
tativement un cycle benzo ou pyrido fusion n6 k celui-ci 



Z - N, O ou S 

ou un cycle aromatique a cinq chainons avec deux heteroatomes N, O ou S presentant facultativement 
un cycle benzo ou pyrido fusionn^ k celui-ci : 
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ZouZ^-N, OouS 
un groupement alcoxy en C^-C4; 

un groupciTcnt aryloxy cn Cg scIcctionn6 parmi un phenoxy ou un phcnoxy substitu6 (une substitution 
s61cctionn6o parmi un haIog6no, un aikylo on O^-C^): ou 
un groupement aralkyloxy en Cy-O^oi 

ct lorsquo R3 - R^(CH2)nC0- et n ~ 1-4. 

R"* est s6Iectionne pam^i un hydrog^ne; un methyle; un ethyle; un phenyle. un a-naphtyle ou un i3-naphty!e: 

et (orsque R^ R^sOa- 

R4' est seIectionn6 parmi un m6thyle, un 6thyle, un phenylo, un a-naphtyle ou un p-naphtyle; 

et des sels organtques et inorganiques pharmaceutiquement acceptables ou des complexes metalliques. 

Composd do fomnulc V ou VI : 





OH O OH O O 

VI 

dans laquelle X est s^Iectlonnd parmi un trifluorom6thylsuifonyloxy; un brome; un chlore; un fluor ct un iodo; 
Y est s6Icctionn6 panni -Ng+CI* ou -N3; 

R et R"" sont s6Iectlonn6s panni un nitro; un amino; un chlore; un brome; un fluor; un iode; un cyano; un 
hydroxy et -NR2r3; 

et lorsquo R ou R^ - NR2r3 ct R2 un m6thyle ou un 6thy!e; alors R^ ^ un m^thylc ou un 6thyle, 

et lorsquo R ou R^ - -NR*?R3 et R2 un hydrogfene; alors R^ est s^Iectionnd panni R4(CH2)nCO- ou R*'S02-; 

ou lorsquo R^ - R^{CH2)nCO- et n - 0. 
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R'^csts6:cct!onn6pa'n?i un hydrog^ne: rrothylc, un 6tryIo; un groupcmcnt h^t^rocycliquo select :onn6 
parrr.i un cycle arorratiquo ou aaturo a cinq chaTnons avec un heteroatonne N, O ou S pr^sentant facul- 
tativen^ent un cycle benijo ou pyrido fusionne a celui-ci : 



1$ Q' 

Z = N, O ou S 

ou un cycle aronaatique a cinq chaTnons avcc deux h^teroatomes N, O ou S prdsontant facultativcment 
un cycle benzo ou pyrido fusionn^ t celui-ci : 




ZouZi = N.OouS 
un groupement alcoxy en C1-C4; 

un groupement aryioxy en Cg selectlonne panni un phenoxy ou un phenoxy substitue (une substitution 
selectionnee pamni un halogeno, un ali<yle en C1-C4); ou 
un groupement aralkyloxy en Cy-C^Q; 

et lorsque R3 = R4(CH2)nCO- et n = 1-4, 

r4 est s6lectlonn6 pamni un hydrog^ne; un m6tliyle, un 6thyle; un ph6nyle, un a-naplityle ou un p-naphtyle; 

et lorsque = R^'SOg- et n = 0, 

R'*' est s6lectionn6 parmi un m§thyle, un dthyle; un ph6nyle, un a-naphtyle ou un p-naphtyle; 

et des sels organiques et inorganiques pharmaceutlquement acceptables ou des complexes metatliques. 

Compost suivant la revendlcation 1, qui est un des suivants : 

le sulfate de [4S-(4a,12aa)]-8-chloro-4,7-bis(dim6thyiamino)-9-(formylamino)-1 ,4,4a.5,5a,6,11 ,12a-octa- 
hydro-3,1 0, 1 2, 1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphtacenecarboxamide (1:1); 

[Formule I dans laqueile R = -N{CH3)2, ^ = CI, = -NR2r3 oil R2 = H et R3 est R4(CH2)nCO ou n = 0 et 
R^=H1 

ie sulfate de [4S-(4a,12aa)]-9-amino-8-chloro-4,7-bis(dim6thylamino)-1 ,4,4a,5,5a,6,11 ,12a-octahydro- 
3,1 0,12,1 2a-t6trahydroxy-1 ,11 -dloxo-2-naphtac6necarboxamide; 
[Formule I dans laqueile R = -N(CH3)2, X = CI, Ri = -NH2] 

le sulfate de [4S-(4a,12aa)]-7-amino-8-chloro-4-(dim6thyIamino)-1 ,4,4a,5.5a,6,11 ,12a-octahyd^o- 
3, 1 0, 1 2 , 1 2a-tetrahydroxy-9-iodo-1 ,11 -dioxo-2-naphtacenecarboxamide (1:1); 
[Formule t dans laqueile R = -NH2, X = CI, R^ = t] 

le sulfate de [4S-(4a, 1 2aa)]-9-amino-8-chloro-7-(di§thyIamino)-4-(dim6thylamino)-1 ,4,4a,5,5a,6, 11,1 2a-octa- 
hydro-3,1 0,1 2, 1 2a-t6trahydroxy-1 , 1 1 -dioxo-2-naphtac6necarboxamide; 
[Formule III dans laqueile R = -N(Et)2, X = C), R^ = HH^ 

I'hydrochlorure de [4S-(4a,12aa)l-9-amino-4,7-bis(dim6thylamino)-8-fIuoro-1,4,4a,5,5a,6,11,12a-octahydro- 

3.10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6necarboxamidc; 

[Formule I dans laqueile R :i N(CH3)2, X = F, Ri = NHg] 

Tester d'acide trlfluorom^thanesulfonique [6aS-(6aa,1 Oa)]-3-amino-8-(aminocarbonyI)-1 ,1 0-bis(dim§thyIaml- 



54 



EP 0 582 810 B1 



r:o)-5.6a7.'C.1Ca.'1,11a.'2-octahyd''o-4.6.6a,S-tGt''ahydrcxy-5T-d:oxc-2-raphtac^ 
[Formule I dans laquelle R := N(CH3)2. X = O-SOgCFg, = UH^ 
.0 sulfate de ;4S-(4a,12Ha)>8-cr:3ro-7-(G;cthy:arrino}-4-;diTiG:hy:Hn^ 
12a-oc^ahydro-3,10,12,12a-^ctrahydroxy-^1^d!Oxc-2-naphtaccncca±cxaT:;d 

[Formule I dans laquelle R - -N{Et)2, X = CI, = -NR2R3 ©u R2 est H et R3 = R^{CH2)nCO ou n est 0 et 
R^ est H] 

i'hydrobromure dc [4S-(4a,12aa)]-9-aminO'B-bromo-4,7-bis (dimcthyiamino) -1 .4.4a.5.5a.6,11,12a-oc^a- 
hydro-3,1 0,12,12a-tdtrahydroxy-1 ,11 -d!0X0-2-naphtace;nccarboxam:do: 
[Formule I dans laquelle R = -N(CH3)2, X = Br, Ri = -HHJi 
ou 

I'hydroiodurc dc I4S-{4a,12aa)]-9-am;no-4.7-b;s(dimGthy;amino)-8-:cdo-1 A4a.5.5a.6,11,12a-cct^^ 

10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6nccarboxamido; 

[Formule I dans laquelle R = -N{CH3)2. X = I, R^ = -NHj] 

Compos6 suivant !a revcndication 2, qui est un dcs suivants : 

I'hydrochlomre de [4S-(4a, 1 2aa)]-9-azido-7-bis(d!methyIamino)-1 ,4.4a.5.5a,6, 1 1 , 1 2a-octahydro-3, 1 0,1 2. 
1 2a-tctrahydroxy-1 ,11-dioxo-2-naphtaccnecarboxamidc (1:1); 
[Formule ill dans laquelle R = -N(CH3)2, X = H, Ri = -N3] 

le disulfato de [4S-(4a,12aa)]-9-a/ido-7-(diethylamino)-4-(dim6thyIamino)-1 .4.4a.5,5a,6,11 ,12a-octahyd^o- 
3.10,12,12a-tctrahydroxy-1 ,11 -dioxo-2-naphtaccnecarboxamide; 
[Formule III dans laquelle R = -N{Et)2, X = H, R1 = N3] 

IedihydrochIorurede[4S-(4a,12aa)I-9-a/ido-7-(diethyIamino) -4-(dimethyIamino)-1.4,4a,5,5a,6.11,12a-octa- 
hydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphtacenecarboxamide (1:1); 
[Formule Hi dans laquelle R = -N(Et)2, X = H, R^ = N3] 
ou 

le sulfate de [4S-(4a,12aa)-7-aztdo-4-(dim8thyIamino)-1,4, 4a, 5,5a,6, 11, 12a-octahydro-3. 10, 12, 12a-te- 
trahydroxy-9-iodo-1 ,11 -dioxo-2-naphtac6necarboxamide (1 :1); 
[Formule IV dans laquelle R = -N3, X = H, Ri =: I] 

Proc6de do production d'un compost do fomnulc : 




OH O OH O O 

dans laquelle X et sent comme dSflnis & la revendlcation 1 ; 
qui comprend la reaction d'un compost de formule : 
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OH O OH O O 



avec un acide fort do formulc HX lorsquo X = un halogeno 

ou un trifluorom6thanesulfonyloxy, pour obtenir lo compost souhait6. 

Precede de production d'un compose de formule : 




OH O OH O O 



dans laquelle X et R sont connme ddfinis d la revendication 1 ; 
qui comprend la rdactlon d'un compos6 de formule : 




avec un acide fort pr6sentant la formule HX lorsque X = un halogdne ou un trifluorom6thanesuIfonyIoxy, pour 
obtenir le compose souhait6. 

Proc6d6 de production d'un compos6 do fomnuio : 
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dans laquelle X, R\ et sont comme d6finis ^ la revendication 1 ; qui comprend la reaction d'un compos§ de 
fomnule : 




avec un halogenure d'acyle de fomnule R^-halogenure, un anhydride d'acyle de foimule R^-anhydride, un anhy- 
dride d'acyle mixte de formule R^-anhydride, un haIog6nure de sulfonyle de formule R3-haIog6nure ou un anhydride 
de sulfonyle de formule R^-anhydride pour obtenir le compost souhaite. 

Proc6d6 de production d'un compos6 de fomnule : 




dans laquelle X, R, R2 et R^ sont connmG d6flnis k la revendication 1 ; 
qui comprend la reaction d'un compost de formule : 
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avcc un halogcnuro d'acylc do formulc RS-halogcnurc, un anhydride d'acylo do formule R^-anhydrido, un anhy- 
dride d*acyIcmixto do formulc R^-anhydrido, un halog6nurodosuifonylodofoj7nulc R3-haIog6nureou un anhydride 
de sulfonyie de fonnule R^-anhydride pour obtenir le compost souhait§. 

10. Utilisation d'un compose de formulo I ou II suivant la revendication 1 ou la rcvcndicalion 4, dans la preparation 
d'un medicannent pour la prevention, le traitement ou ie controle d'infections^bacteriennes chez des aninnaux k 
sang chaud. 

11. Composition phanriaccutique compronant un composb suivant la revendication 1 ou la revendication 4, en asso- 
ciation avec un vecteur phamnaceutlquement acceptable. 
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